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eo purpose of this article is not to re- 
cord facts about the oldest of American 
radiological societies but rather to remind 
the present generation of radiologists of 
some of the contributions which have been 
made by and through the Society to the 
progress of radiology and medicine. The 
Fiftieth Anniversary year of this JouRNAL 
which was founded by the American Roent- 
gen Ray Society and is its official organ 
seems an appropriate time to acknowledge 
our debts to the pioneers of our specialty. 

The American Roentgen Ray Society 
had its origin in two meetings during the 
year 1900, a preliminary meeting in St. 
Louis on March 26 when a constitution was 
adopted, and the first regular meeting at 
the Grand Central Palace in New York 
City on December 13-14. The name of the 
Society was at first ““The Roentgen Society 
of the United States” but by the time of the 
second annual meeting in Buffalo, New 
York, in 1go1, it had become known as 


4 “The American Roentgen Ray Society.” 
iy The Society was thus permanently estab- 
r lished only five years after Réntgen’s mo- 
ay mentous announcement of the discovery 
x | of the x-ray. 
we It is now recognized that the years 1900 
ng and 1gol1, the turn of the century, marked 
“3 the beginning of a new epoch in the history 
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of mankind. The death of President Mc- 
Kinley, which took place in Buffalo about 
the time of the meeting of the American 
Roentgen Ray Society in that city, was the 
precursor of those changes in the political 
and social life of the United States which 
were initiated under the leadership of 
Theodore Roosevelt. It was then that the 
movement began which has resulted in 
revolutionary changes in the relation of 
government to society and industry and 
which has manifested itself in new methods 
of medical practice and in changes in or- 
ganization and relationships of the Ameri- 
can medical profession. The revolution 
which began then and which pervaded 
political, economic, social, and industrial 
life coincided with another revolution which 
took place in man’s fundamental concep- 
tion of the physical universe. The American 
Roentgen Ray Society was directly con- 
cerned with the very agent which was the 
cause of this latter revolution. Before the 
discovery of the x-ray the conception of the 
universe was that of a cosmos composed of 
a certain number of elements, each of which 
contained a known number of atoms, all 
arranged according to a certain pattern and 
reacting according to known and predicta- 
ble laws. After the discovery of the x-ray 
and Becquerel’s discovery of radioactive 
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radiations in uranium and the Curies’ dis- 
covery of radium, the world which had 
seemed fixed and predictable was suddenly 
found to be a world in flux, constantly 
changing in its ultimate nature, a world of 
electrons, protons, and neutrons. 

The American Roentgen Ray Society 
was concerned with the application of this 
newly discovered force to the problems of 
diagnosis and treatment of disease. When 
organized in the year 1900, its membership 
did not exceed fifty and was composed of 
physicians, surgeons, electrical engineers, 
and manufacturers of x-ray and electrical 
apparatus. The only charter member now 
living is Harry W. Dachtler of Toledo, 
Ohio. Other charter members included 
Hebar Robarts, the original organizing 
genius of the Society and its first President, 
and the electrical geniuses and inventors 
Nikola Tesla and Charles P. Steinmetz. 
Three of the physician charter members in 
addition to Hebar Robarts exercised lead- 
ership and made valuable contributions to 
the progress of radiology in America in the 
early formative years, namely Carl Beck 
of New York, Gilbert P. Girdwood of Mon- 
treal, and Mihran K. Kassabian of Phila- 
delphia. Prof. Girdwood was the first 
teacher of radiology at McGill University; 
the first roentgenogram at the Royal Vic- 
toria Hospital in September, Ig01, was 
made by him. Dr. Preston M. Hickey in a 
historical sketch read before the Southern 
Medical Association in 1927 wrote of Gird- 
wood as follows: “One of the most promi- 
nent pioneers in Roentgenology in Canada 
was the late G. P. Girdwood, president of 
the American Roentgen Ray Society in 
1902. His daughter allowed me to see some 
of the early plates made by him. His work 
began with a small static machine operated 
manually, the necessary time for exposure 
of a hand being thirty-seven minutes.” In 
the same article Hickey writes of Mihran 
K. Kassabian whose influence in those 
early years was also sound and construc- 
tive. His work was done at the Philadelphia 
General Hospital where he sustained x-ray 
injuries to his hands which manifested 
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themselves in 1899 and caused his death 
from malignant disease in 1910. He is re- 
membered especially for his book on “‘Elec- 
tro-Therapeutics and Roentgen Rays,” the 
second edition of which he finished just 
before his death. 

It was during the first decade of the 
American Roentgen Ray Society, 1900 to 
1910, that a sound foundation was laid for 
medical radiology in America; members of 
that Society were its chief architects and 
builders. The third President of the Society 
(1903) was Arthur W. Goodspeed, Profes- 
sor of Physics at the University of Penn- 
sylvania. Hickey, in the sketch quoted 
above, recalls the fact that Prof. Good- 
speed had in his possession a photographic 
plate ‘showing coins which had been placed 
upon the outside of a photographic plate 
holder and then exposed as he thought to 
the cathode rays. This was in the winter of 
1890....”” Many physicists besides Prof. 
Girdwood had demonstrated before Roént- 
gen’s discovery phenomena later recog- 
nized as due to the roentgen ray. William 
Conrad Réntgen’s greatness lay not only in 
the accuracy of his observations but in his 
conclusions concerning the nature and prop- 
erties of the newly discovered ray. None 
of the conclusions published in his original 
communications have been shown to be in- 
correct. 

Working with Prof. Goodspeed in those 
early years was Mr. H. Clyde Snook, a 
member of the American Roentgen Ray So- 
ciety from 1902 to the time of his death in 
1942. Snook was an electrical engineer who 
made important additions to apparatus for 
production of x-rays. His work in develop- 
ing increasingly powerful induction coils 
(the “Jumbo” coil in 1904) led in 1g08 to 
his production of the closed-core trans- 
former and a means of rectification of the 
alternating current, the so-called ‘“‘inter- 
rupterless” machine. The revolutionary 
nature of this invention and its contribu- 
tion to the progress of radiology are not suf- 
ficiently recognized. It not only brought 
about the abandonment of the induction 
coil with its troublesome interrupters but 
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permitted the utilization of the powerful 
alternating current to activate the roentgen 
tube. Snook made another contribution to 
roentgenologic progress when he presented 
at the meeting of the American Roentgen 
Ray Society in 1904 a milliammeter for the 
direct measurement of the high tension cur- 
rent passing through the roentgen tube. 

The difficulty of measuring the output 
of a roentgen tube during the early years is 
not appreciated by the roentgenologist of 
today. These difficulties are mentioned in 
a recent letter from Dr. George E. Pfahler, 
as follows: “I began my radiological work 
in 1899 at the Philadelphia General Hos- 
pital. | began my therapeutic work in Igoo. 
At that time, we had practically no means 
of measuring dosage. We did not have any 
voltmeter at the beginning, but we judged 
our voltage by the length of the spark gap 
from point to point. We had no means of 
judging the intensity of the irradiation 
which was used routinely for fluoroscopic 
work. We had to judge the quality of irradi- 
ation by the visual estimation of the pene- 
tration value of the rays passing through 
the hand. It was this experience that led 
to the early damages to the radiologists’ 
hands. The only accurate measuring device 
we had was a clock or pocket time piece. 
With a particular apparatus each radiolo- 
gist gradually learned how much time in 
combination with the above inaccurate ob- 
servations was taken to produce an ery- 
thema or epilation dose.”’ In the same let- 
ter Dr. Pfahler describes some of the meth- 
ods devised to assist in estimating x-ray 
dosage. He mentions the pastilles of bar- 
ium platinocyanide devised by Sabouraud 
and Noiré, dermatologists of Paris, to esti- 
mate dosage by the degree of discoloration 
of the chemical when exposed to the roent- 
gen ray; he mentions also the method of 
Guido Holzknecht who 1go2_ con- 
structed and described what he named the 
“chromo-radiometer” which had a dosi- 
meter calibrated in Holzknecht units or 
H; there was still another method which re- 
lied upon the discoloration of photographic 
paper. These methods were still in use in 
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1914 when George W. Holmes published a 
paper on “Some Experiments in Stand- 
ardization of Dosage”’ in the first volume 
of THe AMERICAN JouRNAL oF ROoeENT- 
GENOLOGY (p. 298), which was the first 
monthly publication of the Society replac- 
ing THE AMERICAN QuARTERLY OF ROENT- 
GENOLOGY, founded in 1906. There he com- 
pares the results of measurements by means 
of the Sabouraud-Noiré pastilles, the 
Hampson radiometer (which included a 
scale for comparison of the pastilles), the 
Holzknecht radiometer, and the watt-sec- 
ond method which utilized the spark gap 
to estimate the voltage, and the milliam- 
meter to measure the current passing 
through the tube. 

Thus through the collaboration of physi- 
cists, electrical engineers, inventors and 
manufacturers of apparatus with physi- 
cians devoted to the new field of radiology 
progress was slowly and painfully made. 
The recognition by the American Roentgen 
Ray Society of the importance of the con- 
tributions of physicists is demonstrated by 
the prominent place which they occupy in 
the records of the Society. Luster is added 
to the rolls of the Society by all of those 
here listed: 


William D. Coolidge. Honorary,Member since 
1915 and Caldwell Lecturer in 1930; now in 
retirement from active work and held in the 
highest honor and respect by radiologists 
throughout the world. 

William Duane. Honorary Member 1924-1935; 
Caldwell Lecturer in 1922. 

George W. C. Kaye. Honorary Member 1933- 
1941; Caldwell Lecturer in 1933. 

Robert A. Millikan. Nobel Prize in Physics. 
Caldwell Lecturer in 1931. 

William H. Rollins. Honorary Member 1921- 
1931. Known especially as the collaborator 
with Francis H. Williams in his pioneer work 
in the roentgenology of the chest and gastro- 
intestinal tract, and as the author of ‘“‘Notes 
on X-Light,” published in 1904. 

‘Fohn S. Shearer. Honorary Member 1915-1922. 
Professor of Physics at Cornell University 
and held in high esteem by American radiolo- 
gists for his valuable assistance in the roent- 
genological work of the First World War. 
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Besides those physicists mentioned above, 
the American Roentgen Ray Society now 
honors itself by electing to associate mem- 
bership a number of physicists whose inter- 
ests are in the field of radiology. At the 
present time there are fifteen such mem- 
bers, one of whom, Dr. G. Failla, delivered 
the Caldwell Lecture in 1945. 

The problems of measurement in the 
early years is a reminder of the debt of 
American radiologists to the pioneer work- 
ers in Europe. The men who guided the de- 
velopment of the American Roentgen Ray 
Society recognized from the very beginning 
every new contribution by a European col- 
league. Many of them made repeated jour- 
neys to Europe to witness the work first 
hand, and they carried on a lively cor- 
respondence with the workers over there. 
Guido Holzknecht of Vienna was one of 
the ablest and most productive of these 
workers. He was an enthusiastic and in- 
inspiring teacher and is one of those whose 
names are inscribed on the famous monu- 
ment in the grounds of the St. George Hos- 
pital in Hamburg, Germany, which com- 
memorates the martyrs to the x-ray. On 
that monument will also be seen the name 
of Heinrich Albers-Schénberg, who was the 
founder and head of the roentgen depart- 
ment of that same great hospital. He was 
an Honorary Member of the American 
Roentgen Ray Society from 1907 until his 
death in 1921. Holzknecht was also an 
Honorary Member from tgro until he died 
in 1931. Associated with Albers-Schénberg 
at the St. George Hospital was another 
great German radiologist, Fedor S. Haen- 
isch, Caldwell Lecturer in 1931 and an Hon- 
orary Member of the Society from 1907 un- 
til his death in 1952. The worthy and able 
successor of Albers-Schénberg and Haenisch 
at the St. George is Hermann Holthusen 
who has been an Honorary Member of the 
American Roentgen Ray Society since 
1939. One of the greatest of the European 
pioneers was Antoine Béclére, President of 
the Third International Congress of Radi- 
ology and Honorary Member of the Ameri- 
can Roentgen Ray Society from tg1g until 
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his death in 1939. René Ledoux-Lebard is 
another French radiologist who will not be 
forgotten in the United States; his assist- 
ance to American radiologists during the 
First World War was most valuable; he 
delivered the Caldwell lecture in 1921 and 
was an Honorary Member of the Society 
from 1921 until his death in 1948. One of 
the greatest teachers and leaders in radiol- 
ogy that Europe has produced was Gésta 
Forssell of Sweden. He is particularly re- 
membered for his organization of the great 
teaching and cancer treatment center, Ra- 
diumhemmet, Sweden. He was President 
of the Second International Congress of 
Radiology. He was an Honorary Member 
of the American Roentgen Ray Society 
from 1920 until his death in 1950 and de- 
livered the Caldwell Lecture in 1924. In 
England the importance of Roéntgen’s dis- 
covery was recognized immediately after 
his first public announcement in January, 
1896. The first English radiological journal, 
Archives of Clinical Skiagraphy, began pub- 
lication in May, 1896. The earliness of this 
date can be appreciated if it is remembered 
that the great German Journal, the Fort- 
schritte auf dem Gebiete der Rontgenstrahlen 
began publication in September, 1897, and 
the first American Journal, The American 
X-Ray Fournal, which survived only until 
1906, was first published in May, 1897. The 
American Roentgen Ray Society early rec- 
ognized the importance of English con- 
tributions to radiologic progress by con- 
ferring honorary membership upon a con- 
siderable number of the English pioneers. 
Among the earliest and most noted of these 
were John Hall-Edwards, Sir James Mac- 
Kenzie Davidson, and C. Thurstan Hol- 
land; the latter was President of the First 
International Congress of Radiology in 
1925. Others who were on the honorary 
roll were Robert Knox, J. M. Woodburn 
Morison, Sir Archibald Reid, Alfred E. 
Barclay, and G. W. C. Kaye, who has al- 
ready been mentioned as a Caldwell Lec- 
turer. Every one of these distinguished 
radiologists made important contributions 
to the progress of radiology and were in the 
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true sense pioneers. This includes two who 
are on the honorary roll today, Russell J. 
Reynolds and Neville S. Finzi. 

The American Roentgen Ray Society 
can look back with pride to the presence 
of all these distinguished names on its 
honor roll. It can contemplate with no less 
pride and satisfaction the roll of great men 
who furnished the leadership in organiza- 
tion and development of Radiology in 
America. The list is long but a few who 
were the leaders during the first decade 
after R6ntgen’s discovery should be men- 
tioned here: Walter B. Cannon, Francis H. 
Williams, Walter J. Dodd, and Percy 
Brown of Boston; Eugene Caldwell and 
Lewis Gregory Cole of New York; Mihran 
K. Kassabian, William M. Sweet, Charles 
Lester Leonard, George E. Pfahler, and 
Henry Pancoast of Philadelphia; Frederick 
Baetjer of Baltimore; Alfred L. Gray of 
Richmond; Russell H. Boggs and George C. 
Johnston of Pittsburgh; Henry K. Dunham 
and Sidney Lange of Cincinnati; Preston 
M. Hickey of Detroit; Henry Hulst of 
Grand Rapids; Augustus W. Crane of Kal- 
amazoo; Russell D. Carman of Rochester, 
Minn.; and James B. Bullitt of San José, 
Calif. 

One of the traditions of the American 
Roentgen Ray Society from early years has 
been its insistence upon the complete inte- 
gration of radiology into the practice of 
medicine. This was doubtless due in part to 
the fact that nearly all of the pioneer radi- 
ologists were originally practitioners of 
medicine, but this ideal has been main- 
tained within the Society and among its 
members down to the present time. The 
Society has jealously guarded the idea that 
the practice of radiology is the practice of 
medicine; that its practitioners must be 
broadly trained in general medicine; that 
they, like other physicians, must maintain 
a close personal relationship with their pa- 
tients; that the relationship to physicians 
referring patients to them is that of a medi- 
cal consultant; and that in all hospital and 
clinic relationships the radiologist must 
preserve his own freedom and autonomy as 
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a practicing physician. The interest of the 
Society in the entire medical field is no- 
where better exemplified than in the choice 
of the Caldwell Lecturers. Review of the 
list from 1920, when the Lecture was first 
established, must impress one not only 
with the distinguished ability of the men 
who have delivered the lectures but with 
the wide diversity of the subjects of the 
Lectures. There one will find not only the 
names of radiologists who are known to all 
of us but of surgeons, internists, patholo- 
gists, oncologists, physicists, an anatomist, 
and a physiologist. The Caldwell Lecture 
has become a great institution of the Amer- 
ican Roentgen Ray Society. It is a monu- 
ment not only to Eugene Caldwell but re- 
flects credit upon the president of the So- 
ciety at that time. James T. Case, who 
established it in 1921 and who was himself 
the Caldwell Lecturer in 1939. 

The American Roentgen Ray Society 
now has an established and well-recognized 
place in radiologic organizations in the 
United States. It maintains the most cor- 
dial and fraternal relations with the Radi- 
ological Society of North America and the 
American Radium Society, and most of its 
members are also members of those im- 
portant organizations. It has its three 
representatives upon the American Board 
of Radiology, and a representative upon 
the Board of Chancellors of the American 
College of Radiology. The Society is well 
satisfied to pursue its traditional objectives, 
the promotion of the scientific and clinical 
aspects of radiology, and to delegate to 
the Board and the College all of those func- 
tions pertaining to education and public 
relations for which the latter are organized. 

The writer hopes that this brief sketch 
may stimulate some among the present gen- 
eration of radiologists to search out in some 
index medicus the names of many of the 
men mentioned here and to read some of 
their original contributions to radiologic 
knowledge. It may be stated that anyone 
who does so will find much to admire and 
much to inspire him in the vision and cour- 
age of the pioneers who established the 
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first Roentgen Society in the United States. 
When he compares the tremendous devel- 
opment of radiology today with that of the 
year 1900, when the American Roentgen 
Ray Society held its first meetings, he may 
well think of a quotation from the obituary 
of Guido Holzknecht written by Otto 
Glasser and published in this JourNAL in 
1932, page 114: “Over the door of Holz- 
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knecht’s small office in the old Réntgen 
Institute of the ‘Allgemeines Krankenhaus’ 
in Vienna hangs a German translation of 
the Latin proverb: ‘Nemo fieri non posse’ 
which may be translated into English to 
read ‘Nothing is impossible to anyone’.” 


Crescent City, Florida 
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CHOLOGRAFIN* 
A NEW INTRAVENOUSLY ADMINISTERED CONTRAST 


MEDIUM 
FOR THE VISUALIZATION OF THE GALLBLADDER AND BILE 
DUCTS (INTRAVENOUS CHOLECYSTOCHOLANGIOGRAPHY) 

WITH A REPORT ON 104 CASES 


By WILLIAM H. SHEHADI, M.D. 


NEW YORK, NEW YORK 


HE intravenous injection of cholo- 

grafin provides a rapid and reliable 
method for the visualization of the major 
intrahepatic and extrahepatic ducts as well 
as of the gallbladder. Thus, rapid chole- 
cystography and cholangiography can be 
accomplished within a relatively short 
period of time. 

In 1924, Graham and Cole? introduced 
intravenous cholecystography with tetra- 
bromophenolphthalein. At that time this 
method had its limitations and was short- 
lived. The following year they introduced 
oral cholecystography using tetraiodo- 
phenolphthalein.». Improvements the 
technique of oral cholecystography _ fol- 


lowed and new media were introduced. 
lodoalphionic acid replaced tetraiodo- 
phenolphthalein. Other contrast media 


presented no improvement over the pre- 
ceding two and failed to gain any appre- 
ciable popularity. For almost a quarter of a 
century visualization of the biliary tract 
was limited to the gallbladder. 

In 1949, the initial investigation of a new 
contrast medium, 3(-3-amino 2-4-6-tri- 
iodophenyl)-2-ethyl propanoic acid, now 
known as telepaque, was conducted in this 
department.!° In addition to improved gall- 
bladder demonstration, visualization of the 
cystic and common bile ducts occurred in 
not less than 70 per cent of the patients 
examined (about 85 per cent of those whose 
gallbladders were visualized). The hepatic 
ducts are visualized by reflux under condi- 
tions not considered normal. The more 
recent introduction of teridax, while a 
distinct improvement over priodax, did 
not result in as good visualization of the 


gallbladder nor as high an incidence of 


duct visualization as with telepaque. Vis- 
ualization of the ducts in the cholecystec- 
tomized patients following oral administra- 
tion of telepaque or teridax did not occur 
in a sufficiently high percentage of cases to 
warrant its routine use for this purpose. A 
gap was still to be filled and the need for a 
contrast medium that would give uniform 
and reliable visualization of all the ducts, 
especially in cholecystectomized patients 
was not met until the introduction of 
cholografin. 

This new contrast medium will visualize 
the ducts in cholecystectomized patients 
as well as in patients whose gallbladders fail 
to visualize due to disease of the gallblad- 
der or to disturbed gastrointestinal function 
with resultant lack of absorption of the 
orally administered contrast medium. Oc- 
casionally the gallbladder has been visua- 
lized with cholografin when it failed to do 
so following the use of an oral cholecysto- 
paque (Table 1). 


CHEMICAL AND PHYSICAL PROPERTIES 


Cholografin is a di-sodium salt of N,N’- 
adipyl- bis (3-amino-2,4,6- triiodo) - benzoic 
acid. This is a readily soluble crystalline 
substance giving a clear solution with a 
high degree of radiopacity. The empirical 
formula is CooH,O;N.I.Naz. This has a 
molecular weight of 1183.35 and an iodine 
content of 64.32 per cent. The structural 
formula is: 

I 
COONa COONa 


* Supplies of cholografin were provided by the Department of Medical Research, E. R. Squibb & Sons, New York, New York. 
From the Department of Radiology, The New York Polyclinic Medical School and Hospital, New York, New York. 


VoL. 76. No. 1 
4 
/ 


William H. Shehadi 


Jury, 1956 


Fic. 1. (X-ray Case No. 830.) (4) February 8, 1954. Twenty minutes after injection, examination without 
preparation. (B) February 10, 1954. Twenty minutes after injection, examination after preparation— 
castor oil administered the previous evening followed by twelve hours dehydration. Bile ducts are better 


visualized, density is greatly improved. 


Cholografin is supplied in 20 cc. ampules of 
a 20 per cent solution. The optimal dose is 
40 cc. (2 ampules of 20 cc. each). 


PREPARATION OF THE PATIENT 


The importance of dehydration and 
cleansing of the intestine in the preparation 
of the patient cannot be overemphasized. 
This is best accomplished by withholding 
fluid for at least twelve hours. The patient 
should take nothing by mouth after supper 
and a dose of castor oil should be adminis- 
tered at bedtime. While satisfactory results 
have been obtained in many patients 
without the benefit of preparation, the 
best results are obtained after adequate 
preparation (Fig. I). 


TECHNIQUE OF ADMINISTRATION 


Although the toxicity is very low, sen- 
sitivity tests should be performed on all 
patients before the injection of cholo- 
grafin. If a history of allergy exists the 


examination should not performed’ 
Other contraindications are jaundice, se- 
vere liver damage and renal disease. 

A 1 cc. ampule of cholografin is provided 
with each 20 cc. ampule. This may be used 
for testing by intradermal or intravenous 
injection or both. The patient is observed 
for a period of at least ten minutes after 
administration of the test dose. In the ab- 
sence of a systemic or local skin reaction 
40 cc. of cholografin, warmed to body 
temperature, is injected over a period of 
ten minutes. The incidence and intensity of 
the reactions can be controlled to a great 
extent by the rate of injection. Slow in- 
jection will result in few or no side reactions 
while acceleration of the injection may 
precipitate, almost instantly, nausea, vom- 
iting or a sense of heat and flushing. 


SIDE REACTIONS 


The incidence of side reactions is quite 
low and in the vast majority of cases their 
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Cholografin 


TABLE I 


SIDE EFFECTS OBSERVED AFTER INJECTION OF 40 CC. OF CHOLOGRAFIN 


Sensation of 
Heat and 
Flushing 


Nausea Vomiting 


Itching 


Pain in Arm 
and Shoul- Chills and 


ture 
der during Rigor 
Injection 


Headache 


intensity is minimal (Table 1). Accidental 
injection of cholografin into the soft tis- 
sues around the vein is accompanied by 
slight discomfort and irritation of short 
duration. No tissue damage occurs. Only 
3 female patients developed what may be 
considered major reactions. Two of these 
developed chills and rigor thirty to forty 
minutes after injection, lasting one and 
one-half and three hours repectively; one 
developed a rapidly rising temperature 
reaching 104.5 F. within three hours, re- 
turning to normal in about twenty-four 
hours. The blood pressure remained normal 
in both cases. The third patient went into 
shock within twenty minutes after comple- 
tion of the injection. The systolic pressure 
dropped to 50 mm. Hg. Treatment, con- 
sisting of injections of epinephrine hydro- 
chloride and infusions of 5 per cent glucose 
in saline, was instituted immediately and 
maintained for about two hours after which 
the blood pressure returned to normal. 
This was followed by complete and un- 
eventful recovery. Later, the patient ad- 
mitted having withheld a history of al- 
lergy. With the exception of the latter no 
serious reaction occurred in any of our 
patients. 

Guided by experience gained in other 
fields of contrast roentgenography, es- 
pecially intravenous urography, we strong- 
ly urge that a healthy respect for this 
procedure be maintained at all times. We 
should constantly be prepared for the worse 
and be grateful that such did not happen. 
It is only after sufficiently wide experience 
has been gained and many numerically 
large series have been reported that we 
may be justified in altering or relinquishing 
such an attitude of increased caution. 
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EXCRETION 


Cholografin is excreted primarily by the 
liver and appears in the bile almost im- 
mediately after injection. The concentra- 
tion in the bile is sufficiently high so that 
the major bile ducts are usually opacified 
within ten minutes. About go per cent is 
excreted by the liver and the remaining 
10 per cent by the kidneys. Often the latter 
may be of sufficient density to produce a 
urogram of adequate diagnostic quality. 
Simultaneous excretion by the liver and 
kidney has been noted in 18 cases without 
apparent liver disease and with no decrease 
in the intensity of the shadow of the bile 
ducts (Fig. 2). At times initial renal ex- 
cretion lasts ten to thirty minutes before 
hepatic excretion becomes manifest. This 
occurred in 10 cases. Visualization of the 
biliary tract failed to occur in any of the 
14 patients who were jaundiced. 

Cholografin is eliminated primarily by 
the intestines and no reabsorption takes 
place. Serial films made at frequent intervals 
demonstrate the progress of the contrast 
medium in the small and large intestines, 
which in some cases reaches the ascending 
colon in about one hour and forty minutes 
but usually requires about three hours 
(Fig. 3). 

In addition to visualization of the biliary 
tract, the intravenous injection of cholo- 
grafin may serve as a method for evaluation 
of liver function. Further studies are nec- 
essary for full evaluation of its accuracy 
and usefulness for this purpose. 


BLOOD PRESSURE 


The blood pressure was determined be- 
fore, during and after completion of the 
injection through a period of forty minutes 
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Fic. 2. (X-ray Case No. 629.) Normal bile ducts. Simultaneous excretion of cholografin by liver and kidney: 
(4) Ten minutes after injection, normal renal pelvis, bile ducts adequately visualized. (B) Twenty minutes 
after injection. Note renal pelvis still well visualized (arrow 1), intramural portion of common bile duct 
(arrow 2), cholografin in duodenum (arrow 3 and 4). (C and D) Diagrams for 4 and B respectively. 
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lower abdomen, small amount in urinary bladder. The bile ducts are faintly visualized. (B) Three hours, 
ten minutes after injection, cholografin has reached the hepatic flexure. 


Fic. 4. (X-ray Case No. 7332.) (4 and B) Cholecystectomy five years previously. Note normal hepatic 
and common bile ducts, intramural portion of common bile duct (4) and presence of cholografin in the 
duodenum. The different phases of opening (diastole) and closure (systole) of the sphincter of Oddi. 
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to one hour. The initially determined blood 
pressure was maintained throughout the 
period of observation. Transitory changes 
of 5-20 mm. Hg were occasionally noted 
reflecting a certain degree of apprehension 
in some of the nervous and excitable pa- 
tients. The pulse rate followed the same 
pattern and remained essentially normal 
throughout. 


VISUALIZATION OF THE BILIARY TRACT 


While the ducts may be visualized with- 
in ten to twenty minutes after injection, 
optimal visualization occurs at about thirty 
minutes (Fig. 4). The ducts remain visua- 
lized up to sixty minutes, after which their 
density rapidly decreases. Films should be 
made at ten minute intervals after comple- 
tion of the injection. The patient is placed 
in the supine position with the left side 


Fic. 5. (4 and B) Position of the patient for optimal 
visualization of the bile ducts. Elevation of the 
left side 15 to 30 degrees with the patient in the 
supine position. 


Fic. 6. (X-ray Case No. 1271.) Note common bile duct in various projections: (4) lateral and (B) 60 
degrees oblique. The duct runs practically parallel with the lumbar spine. 
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elevated 15 to 30 degrees (Fig. 5). The addi- 
tion of a lateral view at thirty or forty 
minutes is often most helpful (Fig. 6). 
Each film should be inspected by the radiol- 
Ogist as soon as it is developed so that the 
position, exposure intervals, and technical 
factors can be modified if necessary. Over- 
lying intestinal gas may be eliminated by 


s Fic. 7. (X-ray Case No. 7238.) 
Sixty year old female, complain- 
ing of right upper quadrant dis- 
tress and colicky pain. The 
gallbladder failed to visualize 
after oral administration of 
telepaque and teridax. Prompt 
excretion of cholografin; mod- 
erately dilated hepatic and 
common bile ducts. Gradual 
early filling of gallbladder with 
optimal filling at two hours. 
Multiple cholesterol calculi. 
Prompt response to a fat meal. 
(4) Twenty minutes after in- 
jection. (B) Thirty minutes 
after injection. (C) Sixty min- 
utes after injection. (D) Two 
hours after injection. (E) Forty 
minutes after fat meal. 


the use of prostigmin. If the ducts are not 
visualized early, especially in cholecystec- 
tomized patients, the examination should 
be continued for at least sixty minutes. 
Delayed visualization will occur when there 
is incomplete obstruction with dilatation 
of the bile ducts and retention of thick 
inspissated bile. (Fig. 8, C and D). 
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In noncholecystectomized patients the 
gallbladder is frequently opacified within 
the first hour. In a number of patients it has 
been visualized within ten to twenty min- 
utes after injection. Optimal visualization, 
however, occurs in about two to two and 
one-half hours at which time a fat meal 
should be administered (Fig. 7). The sub- 
sequent examination is carried on in the 
same manner as it would be after oral ad- 
ministration of a cholecystopaque. If ade- 
quate gallbladder filling occurs earlier, 
then a fat meal may be given at that time 
and the examination period will be appre- 
ciably shortened. 


ANATOMIC AND PHYSIOLOGIC 
CONSIDERATIONS 


The observations made in this study on 
the anatomy and physiology of the biliary 
tract confirm those made following oral 
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cholangiography" as well as those reported 
following intravenous cholangiography.® 

The normal caliber of the cystic duct is 
0.2-0.3 cm. The hepatic and the common 
bile duct are practically of the same caliber, 
Two measurements, however, are ob- 
served. These are 0.1-0.2 cm. and 0.5-0.6 
cm., respectively, and are determined by 
the opening and closing of the sphincter of 
Oddi (Fig. 4). Any increase in caliber 
above these measurements is an indication 
of disease or obstruction. The common bile 
duct, including the intramural portion, the 
common hepatic as well as the primary and 
secondary radicles, and at times the ter- 
tiary radicles are visualized. Frequently 
the cystic duct is not as well visualized as 
with telepaque. 

The commonest form of dilatation is 
that due to stenosis or fibrosis of the 
sphincter of Oddi (Fig. 8). The distal 


Fic. 8. (X-ray Case No. 5074.) (4 and B) Fifty-five year old female, who had cholecystectomy five years 
previously, complaining of right upper quadrant pain and distress. (4) September 16, 1953. Moderate 
dilatation of bile ducts due to partial obstruction (stenosis) at sphincter of Oddi. (B) October 13, 1953 


Operative findings confirm roentgenologic diagnosis. 


: 


Fic. 8. (X-ray Case No. 1880.) (C and D) Clinical complaints of upper quadrant discomfort, after chole- 
cystectomy five years previously. No jaundice. Slow excretion with delayed visualization of bile ducts (C) 
sixty minutes after injection, and (D) ninety minutes after injection. Dilated hepatic and common bile 
ducts, maximum diameter 2 cm. Patient refused operation. 


Fic. 9. (X-ray Case No. 6294.) (4 and B) Sixty-six year old female, who had cholecystectomy twenty- 
Seven years previously, complaining of right upper quadrant pain radiating to back. Prompt cholografin 
excretion. Dilated hepatic and common bile ducts (caliber 1.5-1.8 cm.). Negative shadow 0.5 by 1.5 cm. 
(cholesterol calculus) in upper part of dilated hepatic duct (4, arrow). At operation calculus was milked 
down to the common bile duct (B, arrow) and removed. The dilatation obviously was not due to the calcu- 
lus but to stenosis of the sphincter of Oddi for which sphincterectomy was performed. 
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Fic. 9. (X-ray Case No. 6312.) (C) Thirty-seven year 
old male, complaining of right upper quadrant 
intermittent colicky pain and recurrent jaundice. 
Nonvisualization of gallbladder after routine oral 
cholecystography. Faint visualization of the gall- 
bladder and bile ducts with cholografin. Note 
multiple small opaque calculi in gallbladder and 
bile ducts. A 0.5 cm. calculus obstructs the distal 
end of the common bile ducts. 


portion of the common bile duct assumes 
a more or less funnel shape, while the 
proximal dilatation is more uniform. Tu- 
mors and adhesions will result in unequal 
dilatation, compression or distortion, while 
calculi are obvious by the filling defects 
and/or shadows they produce (Fig. 9). 
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CLINICAL OBSERVATIONS 


The present series of 104 cases included 
48 males and 56 females between the ages 
of 26 and 72. Forty-four patients had under- 
gone cholecystectomy twenty-four years to 
two weeks prior to the examination. Sixty 
patients still had their gallbladders at the 
time of the examination (Table 1). Of the 
latter group 13 received cholografin only, 
and 47 received both, an orally adminis- 
tered cholecystopaque and cholografin in- 
travenously. In 24 cases the gallbladder 
failed to visualize with either. Of the re- 
maining 23, 12 visualized with both the 
orally and the intravenously administered 
media and 11 failed to visualize with an 
oral cholecystopaque (telepaque was used 
first and the examination was subsequently 
repeated with teridax with the same result) 
but visualized with cholografin. Of the 13 
patients who received only cholografin the 
gallbladder failed to visualize in 6 but was 
well visualized in 7. Of the 60 patients 
examined, gallbladder function was dem- 
onstrated in only 30. The diagnosis of 
chronic cholecystitis with or without li- 
thiasis was made at operation in the re- 
maining 30 cases, confirming the roentgen 
findings. 

The ducts were visualized in 44 out of 60 
cases. They appeared to be within normal 
limits in 36 cases and were dilated in 8. 
The caliber of the common and the hepatie 
ducts varied between 1.0 and 2.0 cm. Of the 
44 previously cholecystectomized patients 


Examined 


Cholografin 


Cases 


with 


Cases 
Examined 
with 

Telepaque 
and 
Cholografin 


Visualized 
with 
Telepaque 
and 
Cholografin 


TABLE II 


SUMMARY OF OBSERVATIONS ON GALLBLADDER VISUALIZATION 


Visualized 
with 
Cholografin, 

not 
Telepaque 


Not 
Visualized 

with 
Telepaque 


Examined with 
Cholografin 
Gallbladder Gallbladder 


Cholografin Visualized Not Visualized 


60 


47 


7a 


Total cases with gallbladder visualization — 
Total cases without gallbladder visualization — 


24 


3° 
30 


(The operative diagnosis on the latter 30 cases was chronic cholecystitis with or without lithiasis.) 
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Fic. 10. (X-ray Case No. 1310.) (4 and B) Forty-nine year old female complaining of right upper quadrant 
pain relieved by food. Supposed cholecystectomy in 1938 obviously was partial removal of gallbladder. 
Prompt excretion, ducts well visualized, residual gallbladder adequately visualized at (4) seventy min- 
utes, with (B) normal response to fat meal. Gastrointestinal series revealed an active duodenal ulcer which 
was believed to be the cause of the patient’s symptoms. 


Fic. 11, (X-ray Case No. 534.) (4 and B) Forty-three year old female, who had cholecystectomy eight 
years previously. Anatomic variation, the right hepatic duct crosses to the left of the midline, then joins 
at an acute angle at a low point giving a short common duct. 
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TABLE III 


SUMMARY OF OBSERVATIONS ON BILE DUCTS 


| otal No 
Ducts 
Ducts 
Visualized ,,. 
Visualized 


Patients 
with 
Jaundice 


Ducts Dilated 


Cases 
Normal Ducts 


Examined 


PART A, VISUALIZATION 

Patients without cholecystectomy 60 44 16 

Patients with prior cholecystectomy 44 37 "9 17 14 
104 81 a3 ‘ 25 14 


Excluding 14 cases with jaundice where visualization of the ducts is not expected, and did not occur, there 
were gO cases where duct visualization might be expected. This occurred in only 81 patients, or 90 per cent. 


PART B. PATHOLOGICAL FINDINGS 
Patients with calculi in the ducts 
One with cholesterol calculus in right hepatic duct, two with cholesterol calculi in distal common 
duct, one with multiple bile pigment calculi, one with mixed calcium and bile pigment calculi 
in the common ducts. 
Residual gallbladder 
Dilated stump of cystic duct 
Congenital anomalies 
Stricture of the sphincter of Oddi 
In cholecystectomized patients - 8 
In non-cholecystectomized patients — 1 
Distortion of the common bile duct due to adhesions 
Compression of the common bile duct by tumor of head of pancreas 
Compression of common bile duct by tumor of antrum of stomach 


the ducts were visualized in 37 (Table m, 
Part a). They appeared normal in 20 and 
were dilated in 17. The caliber in the latter 
was between 1.00 and 2.00 cm. Evidently 
the incidence of diseased or abnormal ducts 
is much higher in cholecystectomized pa- 
tients. 

The roentgen diagnosis of calculi in the 
ducts was made in § cases and proved at 
operation (Table 11, Part B). 

In 3 patients, who were supposedly 
cholecystectomized five to ten years pre 
viously, what seemed to be a small gallblad- 
der was visualized. At operation, the first 
two were found to be a residual gallbladder 
and dilated cystic duct stump, respectively. 
One was found filled with bile pigment cal 
culi and the other was filled with cholesterol 
calculi. In the third case there were no roent- 
genologically demonstrable calculi and no 
operation was performed (Fig. 10). 

Congenital anomalies of the ducts were 


Fic. 11. (X-ray Case No. goo.) (C) Congenital 
anomaly. Note unusual course of cystic duct, small left hepatic duct and short common bile 
large right hepatic duct (common hepatic duct?), duct. 
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Fic. 12. (X-ray Case No. 1705.) Forty-two 
year old male, complaining of upper abdomi- 
nal pain, nausea, vomiting, and a palpable 
hard upper abdominal mass after cholecys- 
tectomy performed one year previously. (4) 
Dilated hepatic and proximal common bile 
ducts. (B) Distal common bile duct best seen 
in lateral view, displaced posteriorly with 
compression and irregular constriction 
(probably invasion) by pancreatic tumor. 
Note irregular calcification in pancreas. 
(C) Diagrams for 4 and B, respectively. 
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observed in 3 cases (Fig. 11). The diagnosis of 
stenosis of the sphincter of Oddi was made 
in g cases, 8 were previously cholecystec- 
tomized and 1 was not. Adhesions ac- 
counted for deformity of the common bile 
duct in 1 case. Tumors of the head of the 
pancreas and of the gastric antrum, respec- 
tively, were the cause of compression and 
distortion of the common bile duct in 2 
cases (Fig. 12). 


SUMMARY AND CONCLUSION 


One hundred and four cases have been 
examined with cholografin. The technique 
of the examination is described, and a num- 
ber of normal and abnormal findings are 
presented. The latter include congenital 
anomalies, chronic cholecystitis with or 
without calculi, opaque and nonopaque cal- 
culi in the bile ducts, “residual’”’ gallblad- 
der and dilated stump of cystic duct in 
cholecystectomized patients, stricture of 
the sphincter of Oddi with varying degrees 
of dilatation of the common and hepatic 
ducts, deformity, compression or incom- 
plete obstruction of the ducts due to com- 
pressing and invading carcinoma from 
adjacent organs. 

Cholografin is a new and reliable intra- 
venously administered medium for rapid 
visualization of the bile ducts and gallblad- 
der. It is apparently safe with minimal tox- 
icity and a low incidence of side reactions. 

With the experience so far gained the in- 
dications for its use are: 

1. Examination of the bile 
cholecystectomized patients. 

2. Examination of the gallbladder which 
fails to visualize after oral administration 
of a cholecystopaque. In the absence of con- 
traindications cholografin is administered 
immediately whenever a twelve hour film 
shows no gallbladder visualization; thus, 
no time is wasted. 

3. Examination of patients with a dis- 
turbed function of the gastrointestinal 
tract who are unable to retain or absorb 
orally administered medication. 

4. When prompt investigation of the 
biliary tract is required for differential di- 
agnosis, especially if immediate surgery 
may be necessary. 


ducts in 
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Contraindications include jaundice, other 
than hemolytic, advanced liver and kidney 
disease, known history of allergy, or pre- 
vious sensitivity to cholografin. 


345 West soth Street 
New York 19, New York 
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RE-EVALUATION OF FAT-FREE PREPARATORY 
MEAL IN TELEPAQUE CHOLECYSTOGRAPHY* 


By WALTER M. WHITEHOUSE, M.D.t+ 


ITH the increasingly widespread use 
of telepaque as a cholecystographic 
medium and the general recognition of the 
increased density of gallbladder shadows 
obtained with this medium,?~’ the ques- 
tion arises whether or not a less vigorous 
preparation for cholecystography would be 
satisfactory, especially in regard to the 
necessity for a fat-free meal in the evening 
prior to examination. Of long standing and 
accepted value in preparation for priodax 
cholecystography, the fat-free meal of the 
previous evening permitted the excretion 
of contrast medium in bile into the gall- 
bladder and its subsequent concentration 
without interference by contractions of the 
gallbladder that might follow delayed 
gastric emptying following a fatty meal. 
When telepaque is used as the cholecysto- 
graphic medium, ingestion of the contrast 
material later in the evening is permissible, 
since the optimum shadows are said to be 
obtained approximately ten hours after 
ingestion. With ingestion of telepaque at 
g-10 o’clock in the evening, it was postu- 
lated that possibly the importance of the 
preliminary fat-free meal would be les- 
sened, and that the increased density of the 
gallbladder shadow with telepaque would 
tend to compensate for any decreased 
eficiency of gallbladder storage and con- 
centration several hours after a fatty meal. 
To investigate this possibility a group 
of so volunteers was used, consisting pre- 
dominantly of junior and senior medical 
students. In groups of 10, examinations 
were made at intervals of one week with a 
fatty meal preceding one examination and 
a fat-free meal the alternate examination. 
The order of preliminary meals was varied 
so that one half the group had the pre- 
liminary fatty meal prior to the initial 
examination, and the other half the fat- 
free meal. The volunteers were all healthy 
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young adults, including 4 women. Inas- 
much as they were all medically trained 
personnel, they were allowed to supervise 
their own diet after appropriate instruc- 
tions. For the fat-free meal they were in- 
structed to eat a light supper consisting 
of non-fatty foods such as lean meat, 
fresh vegetables cooked without butter, 
fruit or fruit juice, toast or bread with 
jelly, coffee or tea, and to avoid all fats 
including milk, cream, butter, eggs, may- 
onnaise, French dressing, and fried or 
fatty foods. For the fatty meal they were 
instructed to eat a normal dinner, being 
sure to include fat-containing items such 
as butter, cream, whole milk, cheese and 
fried or fatty foods. On both occasions 
telepaque was given in 2 gm. dosage at 
g:00 P.M. with sufficient water to swallow 
the tablets comfortably. No further in- 
gestion of food or fluid was permitted until 
after the examination the following morn- 
ing. 

The resultant films were then evaluated 
according to the density of the gallbladder 
by the same film standards of excellent, 
good, faint and nonvisualization used in 
previous cholecystographic studies.? The 
initial evaluation was done in chronologic 
sequence without knowing the identity of 
the subject or which preparatory meal had 
been used for that examination. The films 
were then arranged in groups of four, two 
exposures for each examination, and direct 
comparison made of the two examinations 
for each subject. 

Of the 50 volunteers, 46 completed the 
two examinations satisfactorily, providing 
valid comparative films. The initial eval- 
uation of the films is indicated in Table 1. 

Combining the excellent and good visual- 
ization to obtain the relative numbers of 
good diagnostic shadows gives 35 for the 
fat-free meal and 29 for the fatty meal. 


* From the Department of Radiology, University Hospital, Ann Arbor, Michigan. 


t Scholar in Radiologic Research of the James Picker Foundation. 
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TABLE I 


Preliminary 
Fatty Meal 


Preliminary 
Fat-free Meal 


Degree of 
Visualization 


Excellent 17 12 
Good 18 17 
Faint 11 17 


The results of the direct comparison of 
the two examinations is indicated in Table 
Il. 


TABLE II 


Examination 
Pairs 


Better 
Examination 


Fat-free meal 26 
Fatty meal 10 
Equal quality 10 


These figures indicate that the number 
of good diagnostic shadows is increased 
using the preliminary fat-free meal with 2 
gm. telepaque dosage, and that more dense 
gallbladder shadows are obtained with the 
preliminary fat-free meal in over half the 
subjects. 
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The fact that in some minority cases 
the density of the gallbladder shadow 
was greater with the fatty meal would 
seem to indicate that factors other than 
the nature of the preliminary meal are also 
influential. It may be that in some cases 
the relief of gallbladder stasis by a fatty 
meal has a beneficial effect without inter- 
fering with subsequent opacification. While 
it is apparent that the nature of the pre- 
liminary meal is probably not the only 
determining factor in the quality of gall- 
bladder visualization, these studies sug- 
gest that the fat-free preliminary meal still 
provides for increased efficiency of visual- 
ization of the gallbladder when cholecystog- 
raphy is done with telepaque in 2 gm. 
dosage. The fat-free preliminary meal is 
therefore retained in the cholecystographic 
routine. 


SUMMARY 


1. The increased density of gallbladder 
shadows obtained with telepaque and its 
shorter time for maximum excretion raises 
the question as to the desirability of con- 
tinuing the fat-free meal preparatory to 
cholecystography. 


Fic. 1. One of 26 cases (56.5 per cent) in which the examination following preliminary fat-free meal 
(4) excelled that following fatty meal (B). 
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2. A controlled study was carried out 
with a group of healthy volunteers, each 
of whom had cholecystography with pre- 
liminary fat-free and fatty meals. 

3. A larger number of excellent and good 
gallbladder shadows was obtained with 
preliminary fat-free meals. 

4. The examination following fat-free 
meal excelled the examination following 
fatty meal in 56.5 per cent of cases, with 
21.7 per cent being equally well visualized. 

5. While other factors also influence the 
quality of gallbladder visualization, the 
advantages of the preliminary fat-free meal 
justify its continued use in the cholecys- 
tographic routine. 


Walter M. Whitehouse 
University Hospital 
Ann Arbor, Michigan 


The author wishes to express his appreciation 
to Dr. F. J. Hodges for his aid in planning this 
study and to Winthrop-Stearns, Inc. for the 
telepaque used and for the funds provided to 
recompense the volunteer subjects. 


Fat-Free Meal in Telepaque Cholecystography 


Fic. 2. One of 10 cases (21.7 per cent) in which no difference in density of gallbladder shadow was observed 
in the examination following preliminary fat-free meal (4) and following fatty meal (B). 
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GALLSTONE OBTURATION OF 
THE DUODENAL BULB 


By LEO S. FIGIEL, M.D., 


and STEVEN J. FIGIEL, 


M.D. 


Grace Hospital 
DETROIT MICHIGAN 


“ALLSTONE obturation of the duo- 
denal bulb has been diagnosed pre- 
operatively on rare occasions, and then 
only, following administration of a barium 
meal to exclude pyloroduodenal pathology 
as a basis for persistent vomiting. From the 
reports in the literature the finding of a 
gallstone in the duodenal bulb, without ex- 
ception, was completely unanticipated. 
None of these reports have indicated the 
possibility of gallstone impaction in the 
duodenal bulb being diagnosed by any 
means other than barium study of the up- 
per gastrointestinal tract. 

Roentgenographically documented cases 
of gallstone impaction in the duodenal bulb 
have been reported by Anderson,' Blondin, 
et al.,” Brocaq, et al.,’ Demole, e¢ a/.,4 Deneen 
and Broderick,°* Dulin and Peterson,* Hertz,® 
and Riesser and Vicas.° 

In the cases of Anderson, Dulin and 
Peterson, an erroneous interpretation of a 
polypoid mass, probably tumor, in the 
duodenal bulb was made. In Case tv of 
our series an erroneous interpretation of 
massive prolapse of gastric mucosa or tu- 
mor was made elsewhere. 

In the case of Demole, e¢ a/., a smooth 
ovoid indentation in the superior surface of 
the bulb was initially interpreted as a 
polypoid tumor defect, and some seven 
months later at a repeat upper gastroin- 
testinal study interpreted as extrinsic pres- 
sure change in the superior surface of the 
bulb, apparently due to the gallbladder. At 
this examination the defect was broader 
and flatter. At surgery a gallstone was im- 
pacted in a fistulous communication be- 
tween the gallbladder and duodenum lying 
partly in the duodenum and partly in the 
gallbladder. 

On reviewing 152 
cholecysto-enteric fistulas 


cases of non-surgical 


at the Mayo 
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Clinic, Wakefield, et a/.,!° found 1o1 of these 
to be cholecystoduodenal in type. All of 
these fistulas were thought to be due to 
penetration of gallbladder calculi into the 
gastrointestinal tract, since no instances 
due to perforation of peptic ulcer or of 
neoplasm were discovered. The authors es- 
timated that gallstone ileus had occurred in 
approximately 10 per cent of the cases of 
cholecystoduodenal fistula. 

That calculi can remain impacted in the 
duodenal bulb for long periods of time is 
known from the case reports of Dulin and 
Peterson, Deneen and _ Broderick, and 
Demole, e¢ a/., and is corroborated by a 
study of the history of Case Iv in our series. 
Dulin and Peterson described a case which 
showed a large dilated stomach with almost 
complete obstruction at the pylorus inter- 
preted roentgenographically and at sur- 
gery thirteen days later to be due to pyloric 
neoplasm. The patient was treated with 
a posterior gastrojejunostomy and at au- 
topsy forty-one days later, a total of fifty- 
four days, a gallstone measuring 2.§ cm. in 
diameter was found in the first portion of 
the duodenum. 

Since internal biliary fistulas are almost 
always due to perforation or erosion of bil- 
iary calculi, and are observed most often 
between the gallbladder and first portion of 
the duodenum, we can assume that obtura- 
tion of the duodenal bulb by a gallstone 
must occur in a variable number of such 
cases. Such obturation is more apt to result 
in the initial phase of the disease, especially 
when the calculus is of large size. 

The diagnosis of gallstone ileus, as gener- 
ally made, constitutes a late phase of the 
disease. We feel, therefore, that any diag- 
nostic signs which may point to this condi- 
tion are important in that they will lead 
to early diagnosis and treatment with a de- 
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patients so afflicted. 


ROENTGENOGRAPHIC CONSIDERATIONS 


On reviewing 18 cases of gallstone ob- 
struction, we feel that the diagnosis of a 
gallstone impacted in the duodenal bulb 
can be suggested prior to administration of 
a barium meal if: 

(1) One is able to identify a large, 
opaque, ovoid biliary calculus on prelimi- 
nary scout or cholecystographic studies with 
the calculus being medially located and 
the long axis of the calculus being disposed in 
a horizontal or transverse direction. The cal- 
culus may partially or almost completely 
superimpose on one of the lower thoracic or 
upper lumbar vertebrae on the right side. 

Large, ovoid biliary calculi normally sit- 
uated within the gallbladder are usually 
oriented with the long axis of the calculus 
in a vertical direction, that is, in a cephalo- 
caudal direction. 

In hypersthenic individuals the gallblad- 
der is frequently found in a transverse posi- 
tion lying far laterally, away from the mid- 
line structures. Large, opaque ovoid calculi 
contained in such a gallbladder may assume 
an oblique or transverse orientation of the 
long axis of the calculus without exciting 
suspicion of obturation of a biliary calculus 
in the duodenal bulb. 

Occasionally one may demonstrate the 
fortuitous circumstance of a change in the 
axis of an ovoid gallstone. Earlier studies 
may show an ovoid, opaque calculus ori- 
ented with its long axis in a vertical direc- 
tion in the anticipated gallbladder area, 
with a subsequent study demonstrating a 
change of the axis of the calculus from a 
vertical to a horizontal position and migra- 
tion of the calculus medially. This should 
immediately suggest obturation of the duo- 
denal bulb and necessitates immediate 


study of the upper gastrointestinal tract 
with barium (Case 11). 

(2) With the frequent usage of cholecys- 
tographic studies for evaluation of cholecys- 
tic disease, one may on occasion demon- 
strate retention of the contrast medium in 
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crease in the morbidity and mortality of 


the stomach and may outline a nonopaque 
stone impacted in the bulb by a thin coat- 
ing of contrast material along the periphery 
of a calculus (Case 111). In the event some 
of the contrast medium enters the gallblad- 
der or biliary tree, one has additional sup- 
port to his diagnosis and should again indi- 
cate the necessity of upper gastrointestinal 
examination. Needless to say, in either of 
the above circumstances the presence of air 
in the biliary tree should increase the prob- 
ability of this diagnosis. 

Barium studies will show a radiolucent 
mass filling the entire bulb with a thin coat- 
ing of barium at the periphery of the bulb. 
There will almost always be incomplete 
though high-grade obstruction, and the 
barium will pass beyond the bulb. In a 
majority of cases the fistulous communica- 
tion with the gallbladder and occasionally 
the biliary tree will be outlined with bar- 
lum. 

These conditions will not apply if one 
should demonstrate a calculus during its 
passage through the fistula. A persistent 
ovoid radiolucent defect in the superior 
surface of the bulb was demonstrated in the 
case of Demole, et a/., proved at surgery to 
be due to a gallstone lying in a fistulous 
tract partly in the gallbladder and partly in 
the bulb. If some barium should outline the 
fistula and enter the gallbladder, then this 
diagnosis could be suggested. 

It is our belief that contrast studies of the 
gastrointestinal tract are indicated if either 
of the conditions listed under (1) and (2) are 
present. We also believe that in every case 
in which the preliminary studies indicate 
the presence of biliary air contrast studies 
should be undertaken, especially if the pa- 
tient shows, clinically or roentgenographi- 
cally, findings suggesting incomplete high 
obstruction. 

In the differential diagnosis one will have 
to consider the possibility of primary tumor 
of the duodenal bulb (rare), pressure from 
aberrant pancreatic tissue, foreign body or 
bezoar. Large pedunculated gastric tumors 
prolapsing into the bulb may on occasions 
produce large filling defects within the 
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bulb. Outline of a biliary fistula in the pres- 
ence of a filling defect in the bulb can lead 
only to the assumption of obturation of a 
gallstone in the bulb and should be consid- 
ered pathognomonic until proved other- 
wise. 


REPORT OF CASES 


Case 1. S.S., a sixty-six year old white fe- 
male, was admitted on June I, 1953, with severe 
right upper quadrant pain, nausea and vomit- 
ing of four to five days’ duration. The patient 
vomited a small amount of blood shortly after 
the onset of pain. 


Roentgen Examination. 


June 1, 1953: Cholecystographic studies re- 
vealed a nonfunctioning gallbladder and a 
laminated, ovoid calculus, presumptively biliary 
in origin, measuring 3 by 2.5 cm. in size super- 
imposing the transverse process and right 
lateral portion of the second lumbar vertebral 
body. The long axis of this calculus was oriented 
horizontally. A tubular column of air outlining 
the common bile duct was seen at the superior 
aspect of this calculus. Peripherally and 
superiorly this tubular air column showed evi- 
dence of branching. 

June 2, 1953: Barium enema examination re- 
vealed a normal colon. The position and orien- 
tation of the calculus remained unchanged. 

June 3, 1953: Upper gastrointestinal study 


Fic. 
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revealed the gallstone to be impacted in the 
duodenal bulb with barium outlining a chole- 
cystoduodenal fistula and filling the biliary 
radicles. 


Course. 


Exploratory operation on June 3, 1953, con- 
firmed the roentgenologic impression. A calcu- 
lus was removed from the duodenal bulb follow- 
ing enterotomy; a drainage tube was placed in 
the gallbladder. Following an uneventful post- 
operative course the patient was discharged. 


Comment. The combination of a horizon- 
tal or transverse orientation of the long 
axis of the laminated, ovoid calculus in a 
medial position and the presence of biliary 
air is pathognomonic of obturation of the 
duodenal bulb by a biliary calculus. The 
contrast studies confirm this impression 
and outline the fistulous communication. 


Case 1. A. McG., a sixty-one year old white 
female was admitted to Lakeside General Hos- 
pital on December 18, 1953, with chief com- 
plaints of right upper quadrant and epigastric 
pain and vomiting. Present illness began three 
days prior to admission with onset of upper 
abdominal pain, increasing in intensity, and 
severe vomiting after eating. 

The past history revealed evidence of recur- 
rent attacks of right upper quadr ant pain as- 
sociated with nausea and vomiting during the 


1. Case 1. (4) Note transverse orientation of the long axis of the ovoid, laminated calculus lying adjacent 


to L-2 and tubular gas shadow superior to calculus. (B) Oblique study demonstrates the filling defect due 


to the gallstone impacted in the bulb. 
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Fic. 2. Case 1. (4) Observe the vertical orientation of the long axis of the ovoid, biliary calculus. (B) Note 
the change in position and orientation of the long axis of the calculus as well as the retention of contrast 


medium in the stomach. (Calculus has been retouched for copying purposes; however, it is readily identi- 


fiable on the original films.) 


past three years. Jaundice was observed with 
the first attack. No fatty food intolerance was 
noted between the attacks. No previous surgery 
was done. 

In July, 1953, the patient was hospitalized 
and cholecystographic studies revealed evidence 
of a nonfunctioning gallbladder with a faintly 
visualized, laminated ovoid calculus measuring 
5.5 by 4 cm. being present in the gallbladder 
area. The long axis of this calculus was directed 
in the vertical direction, that is, in a cephalo- 
caudal direction. 

Physical examination revealed an obese, 
white female appearing acutely ill with mini- 
mal right upper quadrant tenderness, and a 
questionable rounded mass in the epigastrium. 

A survey film of the abdomen on December 
21, 1953, revealed a faintly visualized, ovoid 
density in the right upper quadrant, superim- 
posing the superior pole of the right kidney. 
There was no evidence of obstruction, although 
the stomach appeared moderately dilated. 

The patient was treated with intravenous 
fluids, atropine, demerol and antibiotics. The 
vomiting and epigastric pain gradually sub- 
sided, but did not completely disappear. Double 


dose cholecystographic studies on December 28, 
1953 and December 29, 1953, revealed retention 
of contrast material in the stomach on both 
series of films. A laminated calculus measuring 
5.5 by 4.cm. was identified distal to the contrast 
medium retained in the stomach, lying im- 
mediately adjacent to the body of D-12 with 
the long axis of the calculus being almost com- 
pletely horizontal. Several of the films made on 
December 29, 1953, demonstrated a small quan- 
tity of contrast material at the periphery of this 
calculus. On many films small tubular gas 
shadows were seen superior to the calculus sug- 
gesting biliary air. 

The roentgenographic impression was (1) 
internal biliary fistula, and (2) gastric obstruc- 
tion of undetermined cause. 

The patient was discharged on December 29, 
19$3 in an improved condition with a guarded 
prognosis. 

A few days later he developed severe obstruc- 
tive symptoms and was hospitalized at another 
hopsital on December 2, 1954, at which time a 
laparotomy revealed a high small intestinal 
obstruction due to presence of a large gallstone 
measuring 5.5 by 4 cm., which was impacted 
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Fic. 3. Case 11. (4) Cholecystographic study in 1948. Note especially two small laminated calculi within a 
poorly visualized gallbladder and the large nonopaque stone. (B) Note tubular columns of air in the liver 
area and disappearance of calculi noted on 4. Also note curvilinear plaque-like densities (indicated by ar- 
rows) which in retrospect are interpreted to represent collection of contrast material about the periphery 
of the nonopaque calculus impacted in the bulb. (C) Retouched copy of B illustrating orientation of the 
calculus as verified by subsequent barium studies. (D) Large filling defect in the pyloroduodenal area due to 
the impacted calculus and barium filling of the cholecystoduodenal fistula. 
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Fic. 3. Case 11. (FE) Roentgenogram of the calculus 
removed at surgery. 


in the proximal jejunum. The presence of a 
cholecystoduodenal fistula was verified; how- 
ever, no additional surgery was done. 

The postoperative course was uneventful and 
the patient was subsequently discharged. 

Comment. This case presents extremely 
interesting findings. A conclusive demon- 
stration of the change in the axis and posi- 
tion of a lamellated gallstone on interval 
studies permits an assumption of gallstone 
obstruction of the duodenal bulb. Reten- 
tion of gallbladder dye in the stomach and 
suggestive evidence of biliary air strengthen 
this assumption, and should indicate the 
immediate necessity of contrast examina- 
tion of the upper gastrointestinal tract. 


Case 11. M.C., an eighty-six year old white 
female, was admitted to Grace Hospital on 
March 2, 1953, with vomiting of two weeks’ 
duration. Three weeks prior to admission the 
patient noticed onset of steady, 
pain in the epigastrium. 

Patient had multiple previous hospital ad- 
missions with roentgen evidence of a poorly 
functioning gallbladder and cholelithiasis. 


dull aching 


Roentgen Examination. 


March 9g, 1953: Cholecystographic examina- 
tion revealed a very poorly functioning gall- 
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bladder with evidence of a large nonopaque 
calculus. Streaky, linear and tubular columns of 
air were seen throughout the hepatic area 
radiating outward in a fanwise direction from 
the hilar region. 

A review of cholecystographic studies of 
1951, showed that two small laminated calculi 
previously demonstrated in the gallbladder had 
disappeared i in the interval between examina- 
tions. The suspicion of an internal biliary fistula 
was thus strengthened and an upper gastro- 
intestinal study recommended. Clinical im- 
pression at this time was acute cholecystitis 
and cholelithiasis. 

In retrospect, plaque like, curvilinear opaque 
density was seen adjacent to the bodies of D-12 
and L-1 on the right with the superior portion 
of this shell-like density partially superimpos- 
ing the body of D-12. 

March 11, 1953: Upper gastrointestinal study 
demonstrated a biliary fistula between the gall- 
bladder and duodenum and a huge, radiolucent 
calculus impacted in the duodenal bulb. Barium 
emptied into the distal small intestine without 
undue difficulty. Because of the patient’s age 
and a known cardiac condition surgery was 
delayed. A barium meal study on March 17, 
1953, demonstrated no changes from the earlier 
study. 

Surgical exploration on March 19, 1953, 
revealed a large calculus measuring 6 by 3.3 by 
3 cm. impacted in the pyloroduodenal portion 
of the gastrointestinal tract. The calculus was 
easily displaced into the stomach and removed 
through a gastrotomy. The gallbladder could 
not be identified, and no further attempt at 
surgery was done. The patient recovered un- 
eventfully and was discharged on April 2, 1953. 


Comment. Demonstration of biliary air 
and the recommendation of a contrast meal 
study lead to an unanticipated demonstra- 
tion of gallstone obturation in the pyloro- 
duodenal area. 

A review of earlier cholecystographic 
studies demonstrated the disappearance of 
two small, previously visualized opaque 
gallbladder calculi, confirming the suspi- 
cion of an internal biliary fistula. 

Suspicion of biliary air merits a review of 
past scout or cholecystographic studies, 
since occasionally an opaque biliary cal- 
culus or calculi previously visualized may 
show change in position, rotation of the 


ie 


30 Leo S. Figiel and Steven J. Figiel 


long axis of a large ovoid calculus (Case 
11), or complete disappearance from the 
right upper quadrant. Demonstration of any 
of these circumstances indicates a need for 
contrast examination of upper gastrointes- 
tinal segments, especially in the presence of 
vague, indefinite findings suggestive of in- 
complete obstruction. 

Occasionally when large nonopaque cal- 
culi are impacted in the duodenal bulb and 
cholecystographic media are administered 
orally, one may demonstrate, in addition to 
retention of contrast medium in the stom- 
ach, a small coating of the substance 
around the periphery of the calculus, since 
in most cases of gallstone obturation of the 
duodenal bulb, the obstruction is incom- 
plete. 

This circumstance would account for the 
shell or plaque-like curvilinear radiopaque 
densities seen adjacent to the bodies of 
D-12 and L-1 noted on the cholecysto- 
graphic studies made following admission, 
since roentgenographic examination of the 
calculus removed from this patient re- 
vealed no evidence of calcification of any 
type. 

A similar coating of contrast medium 
was noted about the periphery of an 
opaque, faintly laminated calculus removed 
from Case 11. 


Case Iv. F.B., a sixty year old white male, 
was admitted to Grace Hospital on February 


Fic. 4. Case tv. Note the large filling defect in the 
duodenal bulb and gastric dilatation. 


JuLy, 1956 


23, 1947, with severe abdominal pain, disten- 
tion, nausea and vomiting. 

Present illness began on or about February 1, 
1947, with complaints of upper abdominal 
pain, mild distention, nausea and vomiting. 
Previously on a number of occasions, the pa- 
tient has experienced intermittent, recurring 
attacks of upper abdominal pain associated with 
nausea and vomiting but no distention. These 
attacks were usually of short duration. 

Complete upper gastrointestinal studies were 
done elsewhere on February 3, 1947, and dem- 
onstrated the presence of a large filling defect 
in the duodenal bulb with marked gastric dila- 
tation and 30 per cent retention of barium at the 
twenty-four hour examination. It was felt that 
the change in the bulb was due to either a mas- 
sive prolapse of the gastric mucosa into the 
duodenal bulb or a tumor within the bulb. A 
barium enema showed evidence of diverticulo- 
sis of the descending colon. A well advanced 
Marie-Striimpell arthritis involved the entire 
spine. 

The patient continued his work until Feb- 
ruary 18, 1947, when he experienced an 
exacerbation of upper abdominal pain and 
some abdominal distention. This attack kept 
him home. He noticed that he could only take 
liquids and was becoming constipated. He was 
in constant contact with his physician during 
this illness. On the day of admission, February 
23, 1947, he experienced a severe attack of 
pain, marked abdominal distention, and severe 
repeated attacks of vomiting of bile stained ma- 
terial, 

On February 24, 1947, a scout study of the 
abdomen revealed severe gastric distention and 
marked inflation of small intestinal loops in the 
upper abdomen, indicating a mechanical ob- 
struction of the small intestine of undetermined 
cause. 

The patient was operated on February 28, 
1947, and a gallstone measuring 2.5 by 2.2 cm. 
was removed from the lower ileum. In spite of 
a stormy postoperative course, the patient im- 
proved and was discharged on March 16, 1947. 


Comment. Misinterpretation of findings 
at the upper gastrointestinal study early in 
the course of the disease resulted in a pro- 
tracted illness characterized by signs of 
incomplete high intestinal obstruction. 

From the patient’s history we can as- 
sume that a gallstone was impacted in the 
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duodenal bulb for approximately twenty- 
one days, and produced such minor com- 
plaints that hospitalization was not deemed 
necessary until the symptom complex indi- 
cated that the calculus had passed down- 
wards into the small intestine beyond the 
bulb. 

It is interesting to note that vomiting 
and inability to take solid foods were the 
principal complaints during the period in 
which the calculus was impacted in the 
duodenal bulb. 

Also of interest in this case is the failure 
to outline the biliary fistula during the up- 
per gastrointestinal study. In most cases 
the fistulous tract, or a remnant thereof, 
and often a variable portion of the biliary 
tree is outlined with contrast material dur- 
ing the barium studies, and usually alerts 
the observer to a correct interpretation of 
the pathologic process which has ensued. 


SUMMARY 


1. Four cases of gallstone obturation of 
the duodenal bulb are presented. 

2. A review of these cases indicates that 
this diagnosis can be suggested prior to ad- 
ministration of a barium meal if scout or 
cholecystographic studies demonstrate: 
(a) a large, opaque, ovoid biliary calculus, 
medially located with the long axis of the 
ovoid calculus being oriented in a horizontal 
or transverse direction. The calculus may 
partially or almost completely superimpose 
one of the lower thoracic or upper lumbar 
vertebrae; (b) abnormal retention of con- 
trast material in the stomach and small 
quantities of contrast medium outlining the 
periphery of an ovoid radiolucent mass in 
the anticipated area of the duodenal bulb. 
Contrast medium or air outlining portions 
of the biliary tree constitutes important 
corroborative evidence in either case. 

3. Since gallstone ileus is not uncommon, 
and in a majority of such cases the calculus 
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enters the gastrointestinal tract by means 
of a cholecystoduodenal fistula, it would 
appear that the diagnosis of gallstone ob- 
turation of the duodenal bulb should be 
made more often in the future if the find- 
ings listed under (2) are properly evaluated 
and contrast studies immediately under- 
taken for verification. 


Leo S. Figiel 
18700 Meyers Road 
Detroit 35, Michigan 
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HILE operative cholangiography 

has been used primarily for the de- 
tection of calculi in the biliary system, 
there have been occasional reports in the 
literature describing its use in the diagnosis 
of pancreatitis. The differential diagnosis 
between pancreatitis and carcinoma of the 
head of the pancreas can be very difficult 
even after thorough exploration and _ pal- 
pation of the gland. Biopsy of the pan- 
creas and study of frozen-sections may be 
misleading as well as hazardous. Operative 
cholangiography can at least aid in the 
detection of the common duct stone with 
an area of surrounding pancreatitis which 
may simulate cancer. It may also provide 
an immediate accurate diagnosis when the 
characteristic features of tumor or those of 
inflammatory disease are present. 

In an effort to better understand the 
diagnostic possibilities of cholangiography 
in pancreatitis, a review of the anatomy 
of the common duct is desirable (Fig. 1). 
The common bile duct is shaped like a 
goose quill and describes a gentle tapering 
curve with the convexity to the left. It 
extends from the junction of the cystic and 
common hepatic ducts to the lower part 
of the middle third of the descending 
duodenum. In this area, the transduodenal 
segment of the common duct enters the 
posterior medial aspect of the duodenum 
obliquely and terminates in the papilla of 
Vater. The duct varies in length from 6 to 
10 cm. with an average of 7.5 cm., and its 
diameter varies from 5 to 11 mm. with an 
average of 7 mm. The internal diameter, 
measured at its mid segment, based on ana- 
tomic and operative cholangiographic stud- 
ies is never a truely accurate one due to the 


CHOLANGIOGRAPHIC DIAGNOSIS 
OF PANCREATITIS* 


By MAURICE D. SACHS, M.D., and PHILIP F. PARTINGTON, M.D. 


CLEVELAND, OHIO 


Jury, 1956 


fact that usually morphine or demerol is 
used as a preoperative medication; and the 
operative injection, no matter how well 
controlled, is still a retrograde one. The true 
physiologic anatomic diameter (based on 
intravenous cholografin studies) measured 
through the mid-portion of the common 
duct, not the proximal which contains 
anomalous variations of the cystic and 
common duct, is § mm. 

The common duct may be divided into 
three parts: Proximal—duodenal or supra- 
pancreatic segment which is almost equal 
to a third of the total length; middle— 
pancreatic segment which is slightly less 
than two-thirds of the total length, and 
distal—transduodenal segment which com- 
prises the remainder. The proximal portion 
of the common duct is free behind the 
duodenum and above the pancreas. The 
pancreatic or middle segment is completely 
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Fic. 1. Normal anatomy of the common and pan- 
creatic ducts in the head of the pancreas. 


* From the Radiological and Surgical Services, Cleveland Veterans Administration Hospital and Western Reserve University School 
of Medicine, Cleveland, Ohio. Published with permission of the Chief Medical Director, Department of Medicine ard Surgery, Veterans 
Administration, who assumes no responsibility for the opinions expressed or conclusions drawn by the authors. 
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enclosed in the posterior portion of the posterior wall of the descending duodenum 
head of the pancreas in 65 to 80 per cent obliquely, terminating in the papilla of 
of cases; imbedded in a groove of pan- Vater. 

creatic tissue in 20 per cent; and is partially The pancreatic duct begins in the tail of 
invested by the pancreas in § per cent the pancreas through the convergence of 
(Fig. 1). The distal segment, which contains numerous small ducts. It extends across 
the sphincter of Oddi, enters the medial the superior dorsal aspect of the gland 
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Fic. 2, Anatomical sketch illustrating possible progressive changes of the common duct in pancreatitis. (4) 
Normal common duct. The curvature and caliber of the common duct resembles that of a goose quill. 
(B) Early (Stages 1 and 2): Lateral displacement of the middle segment of the common duct. Pancreatic 
duct appears displaced (when demonstrable) to the opposite side, and the usual right angle appearance of 
the pancreatic duct between the head and body of the pancreas is partially obliterated. (C) Moderately 
advanced (Stages 3 and 4): Compression and displacement of the common duct. Angulation between 
first and second portion of the common duct. Proximal common duct dilatation with eventual formation 
of calculi. Obstructive reflux of opaque medium into the intrahepatic radicles. (D) Advanced (Stage 5): 
In addition to C, compression with complete obliteration of the duct may be present, as well as calcification 
in the head of the pancreas. 
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from the tail in the left hypochondrium, to 
the head in the right hypochondrium. At 
the junction of the superior and ventral 
heads of the pancreas, the major pancreatic 
duct angles sharply, inferiorly and_ pos- 
teriorly, and extends through the ventral 
angle of the head of the pancreas (Fig. 1). 
The pancreatic duct turns right, and joins 
the common duct in the transduodenal 
segment. 

In approximately 65 per cent of the 
patients, the common and pancreatic ducts 
enter the duodenum as a single opening. 
The pancreatic and common ducts are 
almost parallel as they traverse the head 
of the pancreas. The parallel relationship 
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of the common and pancreatic ducts is 
relevant for it is in pancreatitis that this 
relationship is disturbed. Bearing this in 
mind will lead to a better understanding 
of the normal cholangiogram and of some 
of the possible changes occurring during 
pancreatitis. 


POSSIBLE PROGRESSIVE STAGES 
IN PANCREATITIS 
Common duct deformity associated with 
pancreatitis in the head of the gland may 
be classified into approximately 4 stages 
(Fig. 2): (1) lateral displacement of the 
middle portion of the common duct; (2) 
angulation between the proximal and mid- 


Fic. 3. M.H., a thirty-four year old white male, a chronic alcoholic, was admitted to the hospital with a 
clinical diagnosis of pancreatitis. Amylase levels were elevated. Four years previous to the present admis- 
sion, a cholecystectomy with cholangiography had revealed calculi in a dilated common duct (4). The 
pancreatic duct had been dilated and the acini well visualized. A common channel had been present be- 
tween the common and pancreatic ducts. (Nelson’s Monographs on Surgery, 1951, p. 118.) At the present 
admission, four years later, a repeat exploratory operation with cholangiography revealed lateral displace- 
ment and compression of the common duct (B). The pancreatic duct was still dilated and seemed to be 
displaced in the opposite direction with obliteration of the right angle appearance between the body and 


the head. 
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dle segments of the common duct; (3) 
proximal dilatation of the common duct, 
obstructive reflux of contrast medium into 
the intrahepatic ducts, with eventual 
formation of calculi; and (4) compression 
of the middle portion of the common duct. 

The foregoing stages are contingent on 
the duration of the disease and the extent 
of pancreatic involvement. Remembering 
the anatomy involved here, and the close, 
almost complete, encirclement of the com- 
mon duct by the pancreas, it is obvious 
that there would be lateral displacement 
of the pancreatic portion of the common 
duct. This displacement may be sufficiently 
marked so that there is a rather sharp 
angulation between the proximal and 
middle segments. As a result, stagnation 
of bile with dilatation of the proximal 
biliary tree ensues. Ultimately, calculi 
may be seen proximal to the angulation. 
The displacement and compression of the 
pancreatic portion of the common duct 
may be so marked that the duct becomes 
entirely obliterated. Calcification even- 
tually ensues within the head or the entire 
pancreas. 

Some authors believe that the unified 
single channel of the common and _ pan- 
creatic ducts is one of the main causes of 
pancreatitis. Others are of the opinion 
that it may be a contributing cause rather 
than a principal one. Still others believe 
that a common channel plus a dilated 
pancreatic duct might be an early indica- 
tion of pancreatitis. 

Visualization of the pancreatic duct 
per se is not an indication of pancreatitis. 
However, a marked dilatation of the pan- 
creatic duct and its numerous tributaries 
together with narrowing of the trans- 
duodenal segment of the common duct 
may be considered as indicative of pan- 
creatitis. During the past several years 
serial cholangiograms have been observed 
wherein the common channel theory could 
apply as a cause of pancreatitis (Fig. 3). 
Whether either or any of the common 
channel theories regarding the etiology of 
pancreatitis is accepted, the anatomic 
changes nevertheless are present and are of 
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Fic. 4. J.S., a forty year old white male, a chronic 
alcoholic, was admitted to the hospital with a 
clinical history of an acute exacerbation of a 
chronic pancreatitis. He was markedly jaundiced. 
The gastrointestinal series showed widening of the 
duodenal “C” loop. Operative cholangiography 
revealed a minimal lateral displacement of the 
pancreatic portion of the common duct. The 
goose-quill curvature of the common duct was 
lost. The medial border of the common duct ap- 
peared to be almost straight with a tendency to- 
ward angulation at its upper and lower portions. 
The proximal biliary tree was not dilated. Con- 
trast medium in the duodenum again revealed a 
widened “‘C” loop. This is probably a very early 
roentgen anatomic demonstration of pancreatitis. 


diagnostic assistance to the surgeon in 
selecting definitive therapy. 


DISCUSSION 


The anatomic position of the common 
bile duct within the head of the pancreas 
renders it vulnerable to any disease in- 
volving this portion of the pancreas. The 
degree of involvement of the common duct 
is contingent on the duration of and extent 
of involvement of the diseased pancreas. 

Inflammation of the head of the pan- 
creas must be differentiated from neo- 
plasm. In carcinoma of the head of the 
pancreas at the stage when it is usually 
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Fic. 5. J.K., a forty-three year old white 
male, was admitted to the hospital with a 
clinical diagnosis of a pancreatic cyst. Gas- 
trointestinal series revealed superoanterior 
displacement of the stomach and widening 
of the “C” loop. Operative cholangiography 
revealed the common duct displaced and 
compressed by a pancreatic cyst. Angulation 
and proximal dilatation of the common duct 
was present (4). The close relationship of 
the pancreatic cyst and the common duct 
was demonstrated by direct injection of 
contrast medium into the cyst through a 
catheter placed in the pancreatic duct at the 
time of sphincterotomy (B). Postoperative 
cholangiography revealed a progressive nar- 
rowing of the pancreatic portion of the com- 
mon duct with proximal dilatation (C). 
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seen the common duct is occluded. The 
proximal common duct is markedly di- 
lated, and its internal diameter measures 
up to 30 mm. The intrahepatic tree dilata- 
tion might almost be termed a choliectasis 
(Fig. 6). In our experience, the maximum 
proximal common duct dilatation in pan- 
creatitis is 25 mm. or less, and the dilata- 
tion of the terminal intrahepatic ducts is 
never quite as marked as in carcinoma. 
Although the pancreatic portion of the 
common duct may become occluded, the 


Fic. 6. R.N., a thirty-three year old white male, a 
chronic alcoholic, had a history of numerous hos- 
pitalizations since 1947, for pancreatitis. In 1950 he 
was operated upon for cholecystitis and the biopsy 
of an enlarged, hard nodular pancreas revealed 


chronic pancreatitis. In 1952, an exploratory 
laparotomy was done. The pancreas was enlarged, 
hard and indurated with multiple calcifications. 
Operative cholangiography revealed lateral dis- 
placement and compression of the pancreatic 
segment of the common duct and proximal dilata- 
tion. Calcification was present in the head of the 
pancreas. A cholecystectomy and transduodenal 
sphincterotomy was done. 


Cholangiographic Diagnosis of Pancreatitis 


Fic. 7. D.F., a fifty-four year old white male was 
admitted to the hospital with a clinical picture of 
obstructive jaundice. At surgery there was a carci- 
noma of the head of the pancreas. Operative 
cholangiography revealed an abrupt occlusion of 
the common duct with marked proximal dilatation 
including the terminal branches of the intra- 
hepatic ducts. The direction of the dilated proxi- 
mal common duct is vertical rather than hori- 
zontal. (Nelson’s Monographs on Surgery, 1951.) 


demonstrable proximal portion of the 
common duct is still somewhat horizontal 
rather than vertical, with an attempted 
formation of an angle. 

If cholangiograms were being done dur- 
ing the course of an exploratory laparotomy 
or if the more recent intravenous methods 
of visualizing the biliary duct system with 
cholografin were used, it is entirely pos- 
sible, as Mallet-Guy® has reported, that 
in an extremely early case of carcinoma, 
lateral displacement of the pancreatic 
portion of the common duct might be 
demonstrable. Usually, however, these 
patients are admitted to the hospital with 
signs of obstructive jaundice, and the 
cholangiograms will reveal an occluded 
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common duct with marked proximal dilata- 
tion. The obstruction must have been 
present for some time to justify the marked 
proximal dilatation of the common duct as 
well as that of the intrahepatic tree. 


SUMMARY 


1. The anatomy of the common duct 
and its relationship to the pancreas have 
been reviewed. 

2. Deformity of the common duct asso- 
ciated with pancreatitis has been classified 
into four stages, namely: (a) lateral dis- 
placement of the pancreatic segment of the 
common duct; (b) angulation between 
the proximal and middle segments; (c) 
proximal dilatation of the common duct, 
obstructive reflux into the intrahepatic 
ducts, formation of biliary and pancreatic 
calculi; and (d) eventual compression of the 
pancreatic segment. 

3. progressive cholangiographic 
changes of the common duct occurring in 
pancreatitis are dependent on the duration 
of and the extent of the disease. 

4. Significance of visualization of the 
pancreatic duct during operative cho- 
langiography has been discussed. 

5. The importance of differentiating 
pancreatitis from tumor has been discussed 
and reviewed. 


Maurice D. Sachs, M.D. 
7300 York Road 
Cleveland 30, Ohio 
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ha the reports of Radt and Oka, 
much investigation has been made and 
considerable literature has become avail- 
able on hepatosplenography. Most of the 
early investigation centered on the use of 
the radioactive substance thorotrast, an 
alpha and gamma emitter, which is picked 
up by reticuloendothelial cells. These cells 
are most abundantly found in the liver and 
spleen and, consequently, the deposition of 
thorium dioxide causes these structures to 
become opaque and, thus, visible when the 
abdomen is examined roentgenographi- 
cally. 

It is generally expected that the ideal 
hepatolienographic agent has the following 
characteristics: (a) It should be of suff- 
ciently high atomic number to afford good 
opacification without administration of ex- 
cessive amounts. (b) It should cause little 
or no acute or chronic toxicity. (c) It 
should not be radioactive. (d) It should 
have ease of administration. (e) It should 
have a high affinity for selective deposition 
in the liver and spleen. (f) It should be 
safely and rapidly eliminated from the 
body. 

The affinity of thorotrast for the reticu- 
loendothelial cells (due to its particle size 
of 3-10 millimicrons), its atomic weight, its 
ease of injection and the lack of any appre- 
ciable immediate reaction fulfill some of the 
above requirements. However, its lack of 
adequate excretion from the body and its 
radioactivity are qualities conducive of 
untoward late effects that may possibly 
induce neoplasm and unquestionably cause 
extensive local fibrosis at the site of injec- 
tion or deposition. 


* Supplied by Union Chemique Belge S.A. of Brussels, Belgium. 


ANGIOPAC,* ETHYL DI-ILODOSTEARATE AS 
A HEPATOSPLENOGRAPHIC AGENT 
PRELIMINARY REPORT 
By S. M. BERGER, M.D.t 


PHILADELPHIA, PENNSYLVANIA 


Many believe that the induction of malig- 
nant neoplasm as a result of local irradia- 
tion is a potential rather than an important 
clinical hazard. We recently saw 2 cases 
strongly suggestive of neoplasm induction 
by thorotrast.? One occurred in the splenic 
flexure of the colon adjacent to a spleen 
that had contained thorotrast for ten years, 
and the other was a breast carcinoma oc- 
curring in very intimate association with 
thorotrast that had been injected into the 
breast for a previous diagnostic procedure. 

There have been isolated reports of im- 
mediate reactions such as aplastic anemia, 
decreased platelets and decreased phago- 
cytic response attendant to necrobiosis 
of the reticuloendothelial cells. Probably 
the most serious of the untoward effects is 
the severe degree of fibrosis that thorotrast 
causes in the areas where it is deposited 
(spleen; liver or soft tissues) if it perchance 
escapes at the time of attempted intrave- 
nous injection. 

As the above described drawbacks be- 
came evident, other materials were in- 
vestigated in an effort to obtain a more 
satisfactory hepatolienographic agent. For 
the most part, halogens of various types 
have been tried. The ethyl] ester of tri-iodo- 
stearatic acid (Jodsol) was investigated 
quite thoroughly. It was noted to cause 
satisfactory opacification of the liver and 
spleen; it was eliminated in a short time and 
appeared relatively harmless. Investiga- 
tion along this line was augmented by the 
studies of Degwitz! who demonstrated that 
the emulsion retention in the reticulo- 
endothelial system depends on the varied 
size and shape of the particles. He noted 


t From Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
_ This paper includes a portion of the material to be submitted to the Graduate School of Medicine of the University of Pennsylvania 
in partial fulfillment of the requirements for the degree of Master of Medical Science. 
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Fic. 1. Roentgenogram taken one hour after injection 
of angiopac (2 cc./kg.) showing excellent pickup 
by the spleen and only fair opacification of the 
liver. 


that if the diameter of the microgranules is 
equal or larger than capillaries, serious em- 
bolic reaction occurred. Granules having a 
diameter of 10-100 times smaller than an 
erythrocyte easily surmount the barrier of 
small arteriovenous peripheral and pulmo- 
nary capillaries and are picked up by the 
reticuloendothelial cells in the liver and 
spleen. 

In the past four years, a compound, 
ethyl di-iodostearate has become available. 
It was originally used as a contrast agent 
in cerebral arteriography. This substance 
is commercially known as angiopac and 
incidentally, during its use in cerebral 
arteriography, its ability to opacify the 
spleen and liver was noted. The purpose of 
this paper is an effort to evaluate this sub- 
stance as a hepatosplenographic agent. 
Angiopac is a milky emulsion containing 
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ethyl di-iodostearate (200 mg. of combined 
iodine), polyoxalkolene sorbitan mono- 
oleate 50 mg., glucose 32 mg. and distilled 
water q.s. I cc. 

Though the suggested dosage was 0.5 to 
0.75 cc. per kilogram of body weight, we 
used up to 2 cc./kg. in our animal experi- 
ments and observed no appreciable unto- 
ward effect. Excellent visualization of the 
spleen occurred within one hour (Fig. 1) 
and the visualization persisted throughout 
the next few days. By the end of a week, 
the spleen was completely free of this 
material. Most of the material is eliminated 
in the urine, and, to a lesser extent, through 
the gastrointestinal tract. 

It had been noted by those who have 
reported and used angiopac for arteriog- 
raphy, that not infrequently, a nonde- 
script reaction occurred within a few hours 
after the injection, consisting of generalized 
tremors, chills and perspiration. Though 
this also occurred in our patients, we were 
more alarmed by the severe vasomotor 
reaction that occurred toward the end of 
the injection. The latter reaction was of 
such severity that, as of the present time, 
we do not believe angiopac should be used 
in elderly patients, especially if there is 
any abnormal cardiac status. 

In an effort to evaluate the nature of this 
reaction, we injected 10 cc. of 0.5 and 1 
per cent tween 80 (sorbitan) the agent 
used to emulsify the ethyl iodostearate. 
No appreciable hemolysis was noted and 
there was also no vasomotor reaction fol- 
lowing the administration of the emulsify- 
ing agent. 

We are reporting the use of angiopac in 
10 patients and believe that a discussion of 
some of the indications, reactions and re- 
sults will be informative. 

REPORT OF CASES 

Case 1. A forty-nine year old male with a 
very large mass occupying the left upper quad- 
rant. It was rather superficial to physical exami- 
nation. When examined by means of intra- 
venous urography and presacral air insufflation 
(Fig. 2) we were quite certain that we were 
dealing with an intrarenal mass lesion, most 
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Fic. 2. Case 1. Intravenous urography reveals the 
left upper abdomen to be occupied by a large 
smooth mass probably arising from the lower pole 
of the left kidney. The lower border of the mass 
overlies the upper part of the left ilium. The 
splenic outline is not definitely identified. 


likely cystic in nature. Since a recent coronary 
occlusion contraindicated aortography for more 
definite evaluation of the mass, an associated 
polycythemia (hemoglobin, 18.2 gm. per cent, 
red blood cells, 5,620,000) and the superficial 
nature on palpation still raised the possibility 
of concomitant splenic enlargement, the hema- 
tologist permitted us to perform angiopac 
hepatosplenography. The patient weighed 200 
pounds (g1 kg.) for which the suggested dose 
of 0.75 cc./kg. would be 68 cc. We used 46 cc. 
of angiopac, after 1 cc. of the material was 
injected intravenously as a test dose. The dose 
of 45 cc. was injected very slowly over a period 
of ten minutes. At the end of the injection, he 
complained of dyspnea, precordial distress and 
was slightly cyanotic. Adrenalin (0.5 cc.) was 
injected intravenously and these symptoms 
disappeared quickly. Approximately one half 
hour after the injection he had a severe chill. 
That afternoon his temperature rose from nor- 
mal to 104 degrees F., but was normal by mid- 
night. The next day he had coryza, excess 
lacrimination, photophobia, pain in his eyes, a 
metallic taste, swelling of the eyelids and, 


Angiopac As a Hepatosplenographic Agent 


Fic. 3. Case 1. Roentgenogram taken two and a half 
hours after angiopac administration showing ex- 
cellent splenic opacification and only very slight 

hepatic opacification. The large mass in the left 

upper and mid-abdomen is seen to be separate and 
distinct from the well identified spleen and evi- 
dently is renal in origin. 


quite evidently, was suffering from acute 
iodinism, which subsided within thirty-six to 
forty-eight hours. This experience caused us to 
decrease the dose in the subsequent studies. 
The degree of visualization of the spleen was 
excellent. The liver was slightly opacified, but 
not nearly to the same extent as the spleen. 
Fair visualization commenced in one hour with 
optimum visualization occurring from two and 
a half hours (Fig. 3) to five hours (Fig. 4) after 
the injection. The twenty-four hour film (Fig. 
5) showed the density of the spleen to be that 


Fic. 4. Case 1. Roentgenogram taken five hours after 
angiopac administration showing the height of 
splenic opacification. 
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Fic. 5. Case 1. Twenty-four hour roentgenogram 
showing marked decrease in degree of splenic 
opacification compared to two and a half and five 
hour roentgenograms (Fig. 3 and 4). 


of the pre- injection study. This information 
confirmed our previous contentions that the 
large mass was renal and not splenic in origin. 
Eventually this was also proved by surgery. 


Because of the iodinism that we induced, 
we decreased the dosage in our subsequent 
studies and found that 20 cc. of the material 
in patients weighing 150 pounds or less, and 


30 cc. in patients weighing more than 150 
pounds was quite adequate. 


Case 1. J.S., a sixty year old female with 
an acute onset of left upper quadrant pain, 
fever and a poorly defined mass in that area. 
Barium enema study showed a diverticulosis of 
the splenic flexure portion of the colon but no 
definite evidence of perforation and no evidence 
of displacement of the colon from its normal 
position in the left upper quadrant. This pa- 
tient weighed 105 pounds. Though the sug- 
gested dose was 28 cc. of angiopac, we used only 
10 cc. , in an effort to determine the smallest 
amount that might permit visualization of the 
spleen. Because of the small amount of angio- 
pac used, we combined the study with diodrast 
intravenous urography. At the end of the angi- 
opac injection a mild vasomotor reaction con- 
sisting of a flushing sensation, slight precordial 
distress and slight dyspnea occurred. This 
passed quickly and required no adrenalin. A 
slight chill occurred one hour after the injec- 
tion, but no actual temperature rise was noted. 
The roentgenogram (Fig. 6) showed only very 
slight spleen opacification and it was evident 
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that 10 cc. was not sufficient to cause adequate 
splenography. Subsequent surgery showed the 
clinically noted mass to be an abscess second- 
ary to a perforated diverticulum arising from 
the area of the splenic flexure. 


Case 111. (S.C., was a seventy-seven year old 
female admitted to the medical ward in con- 
gestive failure as evidenced by dyspnea, or- 
thopnea, basilar rales and a moderately en- 
larged heart. The liver was easily palpable and 
tender. We planned to inject 20 cc. of angiopac. 
No undue reaction following the test dose of 1 
cc. was observed. Following the injection of 4 
cc. of angiopac, the patient had a very severe 
reaction consisting of precordial pain, cyanosis, 
and temporary apnea. Artificial respiration was 
successful in re-instituting respiration and the 
patient was quickly returned to the ward and 
placed in oxygen. Within four hours, the pa- 
tient had completely recovered from this severe 
reaction. This was not only the most severe 
reaction that we encountered, but was the only 
one of such severe degree that we observed in 
IO patients. 


Case Iv. N.L., a sixty-five year old male was 
admitted with hematuria, ascites and a large 
mass in the left upper quadrant, dilated super- 
ficial veins and a severe anemia. In spite of the 
ascites, adequate information was obtainable 


Fic. 6. Case 11. Roentgenogram taken three hours 
after the injection of only 10 cc. of angiopac. There 
is only slight splenic opacification. This suggested 
to us a minimum dosage of 20 cc. for patients 
weighing less than 150 pounds. The residual 
barium in the colon is from a previous barium 
enema but still demonstrates the moderately ex- 
tensive diverticulosis. 
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by intravenous and retrograde urography to 
make the diagnosis of a left renal tumor evident. 
In an effort to determine if an opacified spleen 
could be visualized with associated ascites, 
20 cc. of angiopac was injected. The reaction 
was slight, consisting of mild precordial distress 
and dyspnea. The films (Fig. 7), exposed from 
one half to six hours later, failed to identify the 
spleen. There was no delayed febrile reaction. 
This patient died suddenly of massive hemopty- 
sis thirty-six hours after our study. Postmortem 
examination revealed an extensive tumor 
thrombus extending from the left renal vein to 
the right heart with a portion also occluding 
the right pulmonary artery. Extensive infarc- 
tion and necrosis of the liver was present and 
the spleen weighed 55 grams, being small and 
fibrotic. The postmortem findings indicated 
that the sudden death of the patient was not the 
result of either coronary, pulmonary or cerebral 
vascular occlusion secondary to fat embolic 
process. 


Case vi. A.S., a forty-two year old male com- 
plained of such severe lumbar pain following 
the administration of only 2 cc. of angiopac 
that the injection was discontinued and he 
refused to have any further test performed. It 
was our impression that this reaction was pri- 
marily psychogenic, not an actual reaction to 
the drug. 


Case x. A.E., aged thirty-six, male, was 
admitted with a tentative diagnosis of poly- 


Fic. 7. Case rv. Roentgenogram three hours after 20 

cc. of angiopac in an individual with marked 
ascites. The degree of opacification is not sufficient 
to permit visualization of liver or spleen through 
the obscuring fluid. 


Angiopac As a Hepatosplenographic Agent 


Fic. 8. Case x. Roentgenogram three hours after the 
injection of 20 cc. of angiopac revealing excellent 
splenic opacification. The spleen was not palpable 
physically. The enlargement is noted to involve 
the transverse and subdiaphragmatic portions of 
the svleen. 


cythemia. However this was not confirmed and 
the laboratory findings in the hospital were 
4,900,000 red blood cells, 6,000 white blood 
cells and 130,000 platelets. Physical examina- 
tion did not reveal a palpable spleen. Twenty 
cc. of angiopac was administered preceded by 
the hypodermic administration of 0.5 gr. of 
morphine and 100 mg. of benadryl. He had no 
untoward subjective or objective complaints. 
No febrile reaction occurred. Though the pa- 
tient weighed 165 pounds (75 kg.) which 
called for 50 cc., very excellent visualization 
was obtained using only 20 cc. of angiopac (Fig. 


8). 


It is our opinion that the demonstration 
of the mass of the spleen, especially in its 
subdiaphragmatic and transverse portions, 
is best obtained by an opacifying hepato- 
splenographic agent. Other methods, such 
as presacral air injection, flat film examina- 
tion or splenic injection with contrast ma- 
terials do not afford the same information in 
reference to the volume and configuration 
of the spleen. 


RESULTS 


We have used angiopac (ethyl di-iodo- 
stearate) in 10 patients (Table 1) in an 
effort to evaluate its status as a hepato- 
splenographic agent with the following 
results: 
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TABLE I 


1. Angiopac causes satisfactory visuali- 
zation of the spleen approaching the degree 
of density obtained with thorotrast. 

2. The degree of liver opacification is 
considerably less, though it warrants a 
trial in attempting demonstration of re- 
placement foci such as metastatic nodules. 

3. Visualization occurs within twenty 
minutes, becomes maximum in two to four 
hours and the substance is almost entirely 
excreted within twenty-four hours. 

4. The previously recommended dosage 
of 0.5-0.75 cc./kg. is probably excessive. 
Using that dosage, we caused a case of 
iodinism. We believe that 20 cc. for patients 
weighing less than 150 pounds and 30 cc. 
for those weighing more than 150 pounds 
is adequate. 

5. Both the frequency and severity of 
the reaction, attendant to its use, is the 
most serious drawback. We do not believe 
it should be used in elderly individuals if 
there is any question as to the cardiac 
status. It appears that morphine and 
benadryl given prior to the injection of an- 
giopac are of aid in decreasing the severity 
of the vasomotor reaction that occurs. The 
delayed febrile reaction is probably related 
to the well recognized response to any 
intravenous fat injection. 


Amount of 


Degree of Hepato- 
splenic Visu- 
alization 


Angiopac 


immediate: 
slight 

delayed: 
severe with io- 
dinism 

slight 
very severe 
slight 


| excellent 


poor 
none 
| none (marked as- 
cites present) 
fair 
none 


| slight 
questionable sub- 
jective pain 
slight 
slight 
slight 
none 


fair 
fair 
fair 
excellent 


Two reactions were of such severity we 
could not administer more than 4 cc. of the 
drug. One of these was of such severity we 
feared for the life of the patient. 


DISCUSSION 


Numerous procedures have been de- 
scribed as being of value in identifying the 
nature and size of upper abdominal masses. 
Though careful physical examination will 
be sufficiently informative both as to 
the size and consistency of these masses, the 
radiologist is not infrequently asked to aid 
in the problem. Considerable information 
is derived from a flat film examination, 
when associated with barium in the gas- 
trointestinal tract; yet this procedure still 
leaves much to be desired and additional in- 
formation may be obtained by more de- 
finitive procedures. 

Retroperitoneal air insufHation by the 
presacral method reveals not only the out- 
line of kidney and iliopsoas muscles, but it 
also gives a satisfactory relief outline of 
intraperitoneal structures. We tend to use 
this procedure as the first of our more 
definitive studies in identifying the nature 
of upper abdominal masses. Its ease of 
administration and lack of any untoward 
patient reaction are certainly in its favor. 
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The lower border of the spleen is well 
identified, and if intravenous urography 
with laminagraphy is performed at the 
same time, very satisfactory differentiation 
of upper abdominal masses can be fre- 
quently obtained. This combination of 
procedures also permits evaluation of in- 
filtration as suggested by obliteration of the 
normal fascial and muscle shadows. This 
procedure, however, will not generally 
permit evaluation of the actual makeup of 
the liver and spleen, in reference to the 
presence of replacement foci in those struc- 
tures. By and large, the latter information 
is obtainable only by means of hepatolien- 
ography. 

Thorotrast, the first opacifying agent 
used for hepatolienography, has had its 
use reduced to a minimum and is generally 
employed only in patients with carcinoma 
where it is necessary to determine liver 
involvement by metastasis which contrain- 
dicates further surgery. 

In the few instances where we have em- 
ployed delayed aortography for the dif- 
fusion effect that occurs in the bed of the 
liver, spleen and kidneys, as described in 
the published articles on that procedure by 
Rigler, et a/.!° we have not been impressed 
by the degree of parenchymal opacification 
of the liver and spleen. It should be noted, 
however, that in their last report Rigler, 
etal. did feel that the procedure was fairly 
promising. 

It would, therefore, appear that since no 
completely ideal hepatolienographic agent 
is available, the oil emulsions of the halo- 
gens and more especially angiopac have a 
place in the armamentarium of the radio- 
logist in his evaluation of upper abdominal 
masses. This substance does not have the 
ability to cause a comparable degree of 
opacification of the liver that thorotrast 
does; however, the degree of splenic opaci- 
feation does compare quite favorably. 
Moreover, in view of the ability of angiopac 
to be completely excreted within a few 
days without causing any reactive fibrosis 
and without any possible carcinogenic 
effect, we believe that angiopac should be 
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considered and used if an opacifying hepa- 
tolienographic agent is needed. At the risk 
of being repetitive, it must be emphasized 
that the choice of patient, his preparation 
by the use of morphine and _ benadryl, 
adequate but yet not excessive dosage and 
a very carefully timed slow injection will 
add up to an informative procedure without 
too much untoward reaction to the pa- 
tient. However, the method should not be 
used in elderly patients or where there is 
any appreciable myocardial, coronary and 
cerebral vascular insufficiency. 


CONCLUSION 

Angiopac (ethyl di-iodostearate in emul- 
sion) has been used in 10 patients and its 
ability to cause opacification of the liver 
and spleen observed. It unquestionably 
causes satisfactory splenic opacification 
and to a much lesser extent visualization 
of the liver. The nature and severity of the 
reactions that we noted were of such degree 
that we believe the method should be used 
with extreme caution, if at all, in elderly 
individuals, especially if there is any in- 
dication of coronary or cerebral vascular 
insufficiency. 
Simon M. Berger, M.D. 
Albert Einstein Medical Center 


Northern Division 
Philadelphia 41, Pennsylvania 
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ROENTGENOGRAPHICALLY DEMONSTRABLE 
SPLENIC DEPOSITS IN SICKLE 
CELL ANEMIA* 


By GEORGE JACOBSON, M.D., and SIDNEY D. ZUCHERMAN, M.D. 


LOS ANGELES, CALIFORNIA 


HE occurrence of iron and calcium 
deposits in the spleen in patients with 
sickle cell anemia has been described patho- 
logically on numerous occasions. Though 
there have been many excellent reviews 
of both the clinical and roentgenologic 
findings in this disease, we have been able 
to find only one reference to the fact that 
these deposits have been visualized roent- 
genographically. Macht and Roman‘ re- 
viewed the roentgen findings of 48 cases of 
sickle cell anemia and stated that “later in 
life there may be soft miliary-like deposits 
of amorphous calcium in the spleen. These 
can be seen on the x-ray film but are not 
‘contrasty’ enough to be seen in photo- 
graphic reproductions.” However, they 
further stated that only 1 case in their 
series showed these calcifications. The 
purpose of this present report is to record 4 
cases of sickle cell anemia in which there 
were extensive splenic deposits clearly 
visible on roentgenograms of the abdomen. 
Splenomegaly, sometimes of extreme 
degree, is found frequently in children and 
less commonly in adults with sicklemia. 
Following repeated infarcts the spleen 
atrophies and may eventually completely 
disappear. There is not correlation between 
the severity of the anemia and the size of 
the spleen. The left upper quadrant ab- 
dominal pain, of which these patients fre- 
quently complain, may be caused by 
episodes of infarction, yet the pain may 
continue after a splenectomy.® The patho- 
genesis of the infarcts found in this disease, 
both in the spleen and other organs, is not 
clearly understood. Kimmelstiel® notes that 
ischemic infarcts have been described more 
often without, than with, related thrombi. 
The theory advanced by present day au- 


thors*®:* is that these infarcts are not caused 
by primary obstruction of blood vessels 
with sickle-shaped red cells, but that di- 
minished oxygen tension in the blood leads 
to sickling of the red blood cells, rapid blood 
destruction, and decreased oxygen-carrying 
capacity. This leads to tissue anoxia, vas- 
cular spasm, and infarction. In addition to 
infarction in the abdominal viscera and 
mesentery, Margolies® states that “hemol- 
ysis is probably a strong factor in the 
causation of pain, for abdominal pain 
occurs in congenital hemolytic jaundice and 
transfusion reaction.” 

The first case of “splenic atrophy with 
calcium and iron incrustations” was de- 
scribed by Bennett! in 1929. In 1935 Diggs? 
published a detailed discussion, to which 
little has since been added, of the pathologic 
changes which occur in the spleen in sick- 
lemia. His report included 33 cases from the 
literature in addition to 19 cases of his own. 
The changes which he described may be 
summarized as follows: 

1. Earliest lesion: The spleen is enlarged, 
soft, and there is intense congestion of the 
pulp with sickle-shaped red blood cells. 
Hemorrhages occur in the region of the 
terminal arterioles. As these perivascular 
hemorrhages organize, the vessel walls 
become greatly thickened. There are pig- 
mentary changes and a deposition of min- 
eral salts. Thrombi form in these narrow 
terminal vessels. Infarcts are common. 
With organization these infarcts are re- 
placed by fibrous tissue without calcifica- 
tion or extensive pigmentary changes. 
Congestion, hemorrhages, infarcts and _ or- 
ganization may occur simultaneously. 

2. Fibrosis: The spleen gradually be- 
comes smaller, and scattered throughout it 


* From the Department of Radiology, School of Medicine, University of Southern California, and the Los Angeles County Hospital, 
Los Angeles, California. 
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are yellowish-brown siderofibrotic nodules, 
measuring I to 2 mm. in diameter. These 
nodules are localized units of connective 
tissue containing calcium and iron pig- 
ments. They are formed by organization of 
the hemorrhages. They gradually become 
dense and hyalinize. Foreign body giant 
cells may be numerous. 

Trabeculae: In the trabeculae the 
organization of the hemorrhage is the same 
except that the pattern of the calcium and 
iron incrustations follows that of the elastic 
fibers. It may vary from a few strands to 
calcified bundles. 

4. Later stages: In the later stages the 
spleen is a small, hard, nodular organ of a 
dull gray color. The anatomic pattern is 
distorted and the pulp is replaced by fibrous 
tissue and mineral salt deposits. 

5. Last stages: The spleen is reduced toa 
small, wrinkled mass often buried in ad- 


hesions. Finally the last recognizable rem- 
nants of the spleen disappear and there is 
nothing left but splenic vessels terminating 
in scar tissue. 

Many of these changes, .e., congestion, 


hemorrhage, infarcts, 
fibrosis and atrophy, occur in other dis- 
eases. Only the sickling is characteristic 
of sicklemia. 


siderotic nodules, 


REPORT OF CASES 

Case 1. A thirteen-year old Mexican female 
was admitted to the Los Angeles County Hos- 
pital on July 16, 1951, complaining of head- 
ache, pain in the back, right chest and shoulder, 
and fever and vomiting of three days’ duration. 

She was known to have had sickle cell anemia 
since the age of six months and had been ad- 
mitted on numerous occasions to the Los 
Angeles County and other hospitals because of 
sickle cell crises. Her symptoms during these 
episodes consisted primarily of cramping pain 
in the left upper quadrant of the abdomen, pain 
in various muscles and joints, fever, and occa- 
sional dark urine and jaundice. No other mem- 
bers of the family were known to have sickle 
cell disease. 

On physical examination there were multiple 
areas of muscle and joint tenderness. The spleen 


Juty, 1956 
was markedly enlarged, firm and non-tender. 
The liver was not palpable. 

Hemogram: hemoglobin, 8 grams; red blood 
cells, 2.4 million; mean corpuscular hemoglobin, 
27; white blood cells, 19,000; sickle cell prepa- 
ration (wet mount) positive in five minutes. 

Roentgenographic Findings: There was gen- 
eralized bony demineralization. Most of the 
bones, particularly the ribs, showed a wide 
meshed trabecular pattern. The vertebral 
bodies were slightly biconcave. The skull was 
normal. 

The spleen was markedly enlarged (Fig. 1) 
and showed a generalized increase in density. 
Throughout the spleen there were numerous 
closely packed nodular densities, varying up to 
3 mm. in size. Many of the nodules were 
rounded and discrete, while others were irregu- 
lar and confluent. There were multiple small 
gallbladder calculi. 


Case 11. A twenty-seven year old Negro fe- 
male entered the Los Angeles County Hospital 


Fic. 1. Case 1. The spleen is markedly enlarged due 
to intense vascular congestion and numerous 
hemorrhages. An increase in iron pigment causes 
an over-all increase in the density of the spleen. 
As the hemorrhages undergo organization, iron 
and calcium salts are deposited, giving rise to 
closely packed nodular densities. 
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on August 8, 1953, with the chief complaints of 
fever, and pain in the left upper quadrant of the 
abdomen, back and right thigh of two hours’ 
duration. 

Though the diagnosis of sickle cell anemia 
first was made in 1947, the patient stated that 
she had had similar attacks most of her life. 
She has been admitted to this hospital on in- 


numerable occasions since 1947 because of 


sickle cell crises. Her major symptoms during 
these episodes have been pain in various muscles 
and joints and in the splenic area. According to 
the patient her spleen has been enlarged for 
some time and increases in size with each crisis. 
It decreases in size when the attack subsides. 
She gave no family history of sickle cell disease. 

Physical examination disclosed an acutely ill 
female with a temperature of 103.4 degrees F. 
The spleen was markedly enlarged and tender. 
The liver was not palpable. There was moderate 
tenderness of the muscles of the back and right 
thigh. 

Hemogram: hemoglobin, 9.5 grams; red blood 
cells, 4.1 million; white blood cells, 8,100; mean 


Fic. 2. Case m. As in Case 1 (Fig. 1) the spleen is 
markedly enlarged. However, it shows only a 
slight increase in over-all density and the nodular 
deposits are not as numerous. 
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corpuscular hemoglobin, 30; numerous sickle 
cells. 

Roentgenographic Findings: The heads 
both femurs showed evidence of aseptic necrosis 
and there were secondary hypertrophic changes 
about the hip joints. The vertebral bodies of the 
lumbar spine were slightly biconcave and their 
disk surfaces were irregular. Areas of bony 
sclerosis were present in both ilia and the 
sacrum. 

There was a normally functioning gall- 
bladder which contained a 0.5 cm. calculus. 

The spleen was markedly enlarged and 
slightly increased in over-all density (Fig. 2). 
It contained closely packed 1 to 3 mm. densi- 
ties, most of which were discrete and nodular. In 
some areas these densities were irregular and 
confluent. 


Case 111. A twenty-two year old Negro fe- 
male was admitted to the Los Angeles County 
Hospital on January 6, 1954, complaining of 
epigastric and left upper quadrant abdominal 
pain of four days’ duration. The pain was asso- 
ciated with slight nausea but no vomiting. 

According to her past history a diagnosis of 
sickle cell anemia had been made in Birming- 
ham, Alabama, when she was six years of age. 
Since then she had been admitted on at least 
twenty different occasions to various hospitals 
with symptoms similar to those of the present 
admission. She has received many blood trans- 
fusions. One older sister is known to have sickle 
cell anemia. 

There were no significant physical find- 
ings except for moderate left upper quadrant 
abdominal tenderness and rigidity, and moder- 
ate bilateral costovertebral angle tenderness. 
Neither the spleen nor liver were palpable. 

Hemogram: hemoglobin, 9.4 grams; red blood 
cells, 3.2 millions; mean corpuscular hemo- 
globin, 29; leukocytes, 10,400; reticulocytes, 

2 per cent; sickle cells (wet mount), 10 per 

cent. 
Chest normal. 
The bony structures were normal. 
Though the spleen was only partially visualized, 
it appeared to be normal in size and showed no 
over-all increase in density (Fig. 3). Through- 
out the spleen there were numerous closely 
packed, 1 to 2 mm. discrete nodules of calcific 
density. There were no gallbladder calculi or 
other significant abnormalities. 


Roentgenographic Findings: 
Abdomen: 
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Fic. 3. Case 11. The spleen is normal in size, is not 
increased in over-all density, and the nodules are 
smaller, denser, and more discrete than in Cases 1 
and 11, presumably due to continued organization 
and contraction of the hemorrhages. 


Case Iv. A thirty year old Negro female en- 
tered the Los Angeles County Hospital on 
March 25, 1954, complaining of pain in both 
thighs and the lower back of one day’s dura- 
tion. 

A review of her past history disclosed that she 
had had similar attacks since early childhood 
and that they had become more severe since the 
birth of her first child in 1946. No family his- 
tory of sickle cell disease could be obtained. A 
diagnosis of sickle cell anemia was established in 
August, 1947, when she was twenty-four years 
of age. Since then she has been admitted to the 
Los Angeles County Hospital on numerous 
occasions with complaints similar to those at 
the present admission. 

There have never been any significant physi- 
cal findings except muscle and joint tenderness. 
Neither the liver nor spleen have been enlarged 
or tender at any time. 

Hemogram: hemoglobin, 9.5 grams; red 
blood cells, 3.0 million; mean corpuscular 
hemoglobin, 32; white blood cells, 13,100; 
numerous sickle cells present. 

Roentgenographic Findings: There was slight 
cortical thickening of the proximal portions of 
both femurs. The vertebral bodies were mark- 
edly biconcave. There was moderate general- 
ized cardiac enlargement. 

The spleen was small and was not increased 
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in over-all density (Fig. 4). It contained irregu- 
lar, mottled, confluent calcification and a few I 
mm. nodular densities. There were numerous 
small gallbladder calculi. 


DISCUSSION 


A review of 106 proved cases of sickle 
cell disease in which roentgenograms of the 
abdomen were available revealed 4 cases 
in which there were visible deposits in the 
spleen. A fifth case was not included since 
it was not certain that a small collection 
of irregular calcifications in the left upper 
quadrant of the abdomen was within the 
spleen. It is our opinion, however, that 
these probably were calcifications in a 
splenic remnant. 

All 4 of these patients had severe sickle 
cell disease as shown by their numerous 
hospital admissions. However, the fact 
that the remaining 102 patients required 
hospitalization and the fact that in each 
case a roentgenogram of the abdomen was 
obtained would indicate that they too had 


Fic. 4. Case rv. With further shrinkage of the spleen, 
the iron and calcium deposits become irregular and 
confluent. 
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had severe manifestations of the disease. 
From the nature of the changes which occur 
in the spleen it seems likely that these de- 
posits would be seen only in individuals who 
had had repeated crises over a long period 
of time. It is obvious that roentgeno- 
graphically demonstrable splenic deposits 
are unusual even in those who have a severe 
form of sickle cell anemia and one can 
only guess as to their frequency in all 
patients with the disease. 

All 4 of the patients were females. While 
sickle cell anemia occurs almost as fre- 
quently in women as it does in men, this 
series is too small to permit any conclu- 
sions as to a possible predilection for splenic 
deposits to occur in women. 

The roentgenologic appearance of the 
spleens in these cases can be correlated 
rather closely with the pathologie changes 
described by Diggs and others. 

Case 1 (Fig. 1) and Case 1 (Fig. 2) re- 
present the large hemorrhagic congested 
spleen of the earlier stages of the disease. 
Due to an increase in iron pigment content, 
the over-all density of the organ is increased. 
A similar change has been noted in hemo- 
chromatosis,’ though unlike hemochroma- 
tosis the liver is not increased in density. 
In addition there are numerous closely 
packed nodular densities measuring up to 
3 mm. in size. Most of these are discrete 
and rounded but others are irregular and 
confluent. These represent areas of hemor- 
rhage undergoing organization in which 
there has been a deposition of iron and 
calcium salts, 7.e., the siderotic nodule. 

As the disease progresses, the spleen 
becomes smaller and the areas of hemor- 
rhage undergo further organization, con- 
traction and hyalinization. This is illus- 
trated by Case in (Fig. 3) in which the 
spleen is normal in size and the nodules, 
are smaller, denser, and more discrete. 

In the later stages, further shrinkage of 
the spleen leads to a distortion of the ana- 
tomic structures. The mineral salt deposits 
become irregular and confluent as in Case 
Iv (Fig. 4). 

Since none of these patients have been 
operated upon or have come to necropsy, 


Splenic Deposits in Sickle Cell Anemia 


Fic. 5. Thorium deposits in the spleen. The 
nodules are more discrete and of considerably 
greater density than those due to sickle cell 
anemia. 


no tissue studies are available. However, 
the clinical course of each was such that 
there can be no doubt that the splenic 
changes were due to sicklemia. Though 
similar deposits have been described patho- 
logically in other chronic hemolytic ane- 
mias, they have not been reported roent- 
genologically and none were seen in a re- 
view of our own material. The splenic de- 
posits which occur following the adminis- 
tration of thorotrast are distinctly different 
(Fig. 5). They are due to actual collections 
of thorotrast in addition to areas of cal- 
cification.* They are more sharply defined 
and of considerably greater density. As in 
sickle cell disease the spleen may show an 
over-all increase in density. 
SUMMARY 

A review of 106 cases of sickle cell anemia 
revealed 4 cases in which there were calcium 
and iron deposits which were demonstrable 
roentgenographically as closely packed 
nodular densities which are usually rounded 
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and discrete. The spleen is enlarged early 
but later shrinks, causing the deposits to 
become irregular and confluent. 

The roentgen appearance of these de- 
posits is fairly characteristic for sickle cell 
anemia. 

George Jacobson, M.D. 
Department of Radiology 
Los Angeles County Hospital 


1200 North State Street 
Los Angeles 33, California 
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MALL, rounded calcifications in the 
spleen are exceedingly common findings 
seen in routine roentgenograms of the 
abdomen or chest of persons living in the 
Ohio and Mississippi Valleys. These are 
usually glossed over with little or no com- 
ment by the radiologist. However, their 
meaning is not always clear and it is our 
intention to present certain data which 
may give a clue as to their etiology. 
Tuberculosis has been considered the 
cause of small splenic calcifications by a 
number of authors. Reichle and Work* 
produced tuberculosis in 4 animals inocu- 
lated with material obtained from the 
spleen in 3 cases with splenic calcifications 
found at autopsy. Gray! concluded, from 
a review of the literature and from studies 
of his own, that most calcified foci in the 
spleen represent healed tuberculous lesions. 
However, a recent study from this institu- 
tion has indicated that Histoplasma capsu- 
latum is a common cause of small rounded 
splenic calcifications’ (see Fig. 8). In this re- 
port it was shown that Histoplasma capsu- 
latum was present microscopically in multi- 
ple calcific foci coming from Ig (47 per cent) 
of 40 spleens which revealed round calcifica- 
tions on postmortem roentgenograms. It 
appeared obvious that histoplasmosis was 
responsible for the frequency of splenic 
calcifications in Cincinnati, and_ probably 
throughout the histoplasmosis endemic 
area. This was verified by a comparative 
study of roentgenograms of spleens re- 
moved at autopsy in New York City and 
Rotterdam (Netherlands). ‘“Typical”’ cal- 
cifications were present in Cincinnati in 
44 per cent of all spleens, in New York in 
2.7 per cent and in Rotterdam in 2 per cent. 
Calcific foci were considered “typical” if 
they were either (a) laminated or (b) more 


* From the Clinical Laboratories and Department of Radiology, 
This investigation was supported in part by a research grant (E-576) from the National Institutes of Health. 
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than five in number regardless of lamina- 
tion. 

Because of these observations, it was 
decided to conduct a survey of living per- 
sons with the idea of relating the presence, 
number and type of splenic calcifications to 
skin sensitivity tests for histoplasmin and 
tuberculin. 


MATERIAL 


Kor this purpose, a number of patients, 
hospital personnel and house staff of the 
Jewish Hospital were surveyed. Altogether 
157 individuals were studied. They were 
divided into four groups as follows: 

Group 1. Seventy persons with known 
positive skin tests to histoplasmin, purified 
protein derivative, or both. All of these had 
roentgenograms of the chest or abdomen 
which showed the splenic area satisfactorily. 
Seventeen showed splenic calcifications on 
at least two films. The ages ranged between 
sixteen and seventy-six years. 

Group 2. Forty-two individuals selected 
because of splenic calcifications noted in- 
cidentally in roentgenograms of the chest 
or abdomen. These individuals were then 
skin tested with histoplasmin (1 to 1,000) 
and purified protein derivative (first 
strength corresponding to 0©.0O0OI1 mg. 
tuberculin). Their ages were between eight- 
een and eighty-four years. Roentgeno- 
grams in special views of the spleen (with 
the technique described below) were taken 
on a large number of this group in order to 
delineate the calcifications better. 

Group 3. Twenty-one individuals born 
outside the United States and living in this 
country for periods of a few months up to 
four years. All were skin tested and roent- 
genograms in special views of the spleen 
were taken on each. All were between 


Jewish Hospital, Cincinnati, Ohio. 
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TABLE | 


RELATIONSHIP OF NUMBER AND TYPE OF SPLENIC FOCI TO SKIN SENSITIVITY 


Total 


Group A_ 1-5 without lamination 
Group 1-5 with lamination 


Group C6 or more, laminated or not 


twenty and thirty-eight years of age. 

Group 4. Twenty-four persons born in 
Cincinnati, or within the area of endemic 
histoplasmosis. All were between eighteen 
to twenty-six years of age, with the excep- 
tion of one who was thirty-four and an- 
other who was forty-three years old. These 
individuals were skin tested and had roent- 
genograms in special views of the spleen 
taken. 

A total of $9 instances of splenic calcifi- 
cations was collected. These cases were 
tabulated according to number of calcifica- 
tions and presence or absence of lamination 
or ring structure (Table 1). 

TECHNIQUE 

In those persons in whom special roent- 
genograms of the spleen were made, the 
following technique was used: 

The patient lay prone with the right side 
elevated to bring the coronal plane at a 
30 to 45 degree angle with the surface of 
the roentgenographic table. The lower half 
of the spleen was relatively clearly visua- 
lized in all cases. The upper half, however, 
was not always well shown and calcifica- 
tions in this area had to be distinguished 
from lung calcifications. Films were some- 
times exposed with varying degrees of 
obliquity and often chest roentgenograms 
were made in addition to clarify the loca- 
tion of the foci. Occasionally, fluoroscopy 
was the only reliable means of demonstrat- 
ing the position of the calcification (see Fig. 
3). If a single calcification was found, a sec- 
ond roentgenogram was taken with a differ- 


Positive to 
Purified Pro- 
tein Deriva- 

tive Alone 


Positive to 
Both Anti- 


gens 


Positive to 
Histoplas- 
min Alone 


Negative to 
Both 


ent degree of obliquity, or during a different 
phase of respiration, to determine whether 
more foci were present. 

The skin tests were applied in the fol- 
lowing manner: o.1 ml. of histoplasmin 
1:1000, and o.1 ml. of purified protein 
derivative no. I corresponding to 0.0001 
mg. of tuberculin were injected intrader- 
mally on the volar surface of the forearm 


Fic. 1. C.Y., sixty-four year old man. Multiple 
calcifications, some of which have laminations. 
Skin tests negative. There was a healed primary 
complex in the lung. 
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and the reactions were read after forty- 
eight hours. Any induration larger than 5 
mm. in diameter was considered positive. 
RESULTS 
Table 1 shows the relationship of the 
number and type of splenic calcifications to 
skin sensitivity. The cases are arranged in 
three groups. In Group A are included the 
cases with 5 or less calcifications which 
showed no evidence of lamination (see Fig. 
5). Those cases with § or less calcific foci 
but with lamination formed Group B. The 
third group (C) included cases with more 
than § calcifications, laminated or not. 
The significant point in Table 1 is that in 
Groups B and C (see Fig. 4 and 6) not asingle 
patient with splenic calcifications had a posi- 
tive skin test to purified protein derivative 


Fic. 2. J.F., seventy-nine year old man. Numerous 
splenic foci; lamination is easily seen in the larger 
calcifications. In the splenic hilus there are two 
large calcified nodes one of which shows a clear 
ring around the densely calcified center (lamina- 
tion). Purified protein derivative was the only 
skin test made and was negative. (This case is not 
otherwise included in the paper.) 


The Incidence of Splenic Calcifications 


Kic. 3. E.B., twenty-one year old woman, has two 
calcifications projected over the upper pole of the 
spleen in the “special” splenic view. A “‘spot”’ film 
taken during fluoroscopy of the splenic region 
shows the calcific foci in the posterior costophrenic 
angle (lateral portion) within the lung paren- 
chyma. 


no. I alone, although 6 persons did respond 
to both antigens. This observation tends to 
indicate that the presence of either a lam- 
inated calcification or a number of 
calcifications, laminated or not, suggests 
Histoplasma capsulatum as the etiologic 
agent. 

One feature which also stands out in Ta- 
ble 1 is the high incidence of non-reactors to 
both antigens (10 in Group C) (see Fig. 1 
and 7). The reason for this is probably that 
most of the non-reactors were over forty 
years of age. It has been pointed out by 
Zeidberg® that there is a decrease in the per- 
centage of positive reactors to histoplasmin 
after the age of forty, especially among 
women. We have also recently carried out a 
similar study on the incidence of positive 
reactions to both purified protein derivative 
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Fic. 4. J.S., twenty-two year old man. The multiple 
calcific foci are not clearly identified in the repro- 
duction. No lamination is evident in any of the 
foci. In the left superior corner of the picture, a 
large, laminated pulmonary “primary” 
apparent. Histoplasmin—positive, purified protein 


focus is 


derivative—negative. 

and histoplasmin in patients, both over and 
under forty, and have come to a similar con- 
clusion. Briefly, we have studied 299 hospi- 
tal patients and employees under forty and 
278 similar patients over forty years of age. 
Of the 299, 141 (47.1 per cent) reacted to 
either or both antigens; and of the 278, 
only 97 (34.9 per cent) reacted to the anti- 
gens. This is a striking finding since one 
would have expected an increased percent- 
age of reactors with advancing age, rather 
than the decrease which we have observed. 
We therefore believe that a relatively large 
number of non-reactors in our splenic 
calcification series may be attributable to 
the advanced years of many of these pa- 
tients. We also feel that Histoplasma 
capsulatum cannot be excluded as a cause 
of splenic calcifications in older patients 
with a negative skin reaction to _ histo- 
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plasmin. Indeed, it may be that the demon- 
stration of a large number of calcifications 
or of one or more laminated calcifications 
is a better indication of past histoplasmosis 
infection in an older patient than is the 
skin test. 

In another small survey we attempted to 
relate the incidence of small rounded 
calcifications in the spleen to the skin 
tests with histoplasmin and tuberculin by 
comparing a group of 21 individuals born 
outside the United States with one group 
of 24 persons born in the endemic area of 
histoplasmosis. Of the 21 foreign born in- 
dividuals, none had a positive reaction to 
histoplasmin alone. Eleven reacted posi- 
tive to purified protein derivative and 4 
positive to purified protein derivative and 
histoplasmin. Only 1 person in this group 


Fic. 5. D.M., twenty-three year old woman. She was 
included in the group with § or less calcifications. 
These, however, are rounded and sharply outlined. 
A laminated “primary” focus is apparent in the 
lung seen in the left upper corner of this picture. 
Histoplasmin—positive, purified protein deriva- 
tive—negative. 
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had a very small single splenic calcification. 
Of the 24 persons born in the endemic area, 
18 reacted positive to histoplasmin alone 
and two reacted to histoplasmin and 
purified protein derivative. Four had 
splenic calcifications. It is evident that in 
those born in the endemic area there is a 
higher incidence, both of positive histo- 
plasmin reactors and of splenic calcifica- 
tions. However, it is recognized that the 
number of cases is too small to be statis- 
tically significant. Also it is understood 
that the parallelism of the incidence of 
histoplasmin reactors and the number of 
persons with splenic calcifications does not 
necessarily imply a cause and effect rela- 
tionship between them. 


DISCUSSION 
The great frequency of splenic ‘calcifica- 
tions in the Mississippi Valley has been 
observed frequently and High,? and Zwerl- 


Fic. 6. A.H., thirty-five year old woman. Roentgeno- 
gram of the spleen in a special view was not taken 
in this case because the plain abdominal films were 
quite satisfactory in the demonstration of the 
calcifications. Some of the foci showed lamination 
in the original films and more than 20 are present 
throughout the splenic parenchyma. A large, 

irregular “primary” focus in the lung is seen in the 

posterior costophrenic angle. Histoplasmin 
positive, purified protein derivative—negative. 


The Incidence of Splenic Calcifications 


Kic. 7. N.S., sixty-three year old man. Numerous 
uniformly dense, rounded calcific foci are seen 
throughout the spleen. No lamination is evident. 
Skin tests were negative to both antigens. 


ing and Palmer® suggested that the cause 
might be histoplasmosis. With the demon- 
stration in microscopic sections of Histo- 
plasma capsulatum in the splenic foci in 
specimens removed at autopsy in Cincin- 
nati, it became a question of practical 
interest whether the easily recognizable 
foci seen in the spleen after its removal from 
the body could also be demonstrated in the 
living patient. We believe that with special 
effort we can often visualize splenic cal- 
cifications on roentgenograms of patients 
almost as clearly as in spleens removed 
from the body. 

One or a few calcifications, without 
evidence of lamination, are not infrequently 
encountered in the spleen. Although some 
of these are probably caused by histoplas- 
mosis, they may also be produced by tuber- 
culosis and other agents. 

The time necessary for a patient to de- 
velop demonstrable calcium in splenic foci 
is not known. Recently we obtained roent- 
genograms of the splenic region of a patient 
who two years previously had had a febrile 
disease during which Histoplasma capsu- 
latum was isolated from his blood stream. 
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Fic. 8. (4) B.E., seventy-one year old women. Flat roentgenogram of abdomen showed multiple partially 
laminated splenic foci. (B) Spleen removed at autopsy. Numerous splenic calcifications visible, many of 
which are “typical” with concentric lamination. (C) Multiple sections through the spleen show numerous 
calcific foci of different size. (D) Microscopic organisms are demonstrated, which are consistent with 
Histoplasma capsulatum. 1000 Grocott’s silver stain. (This case is not included in the statistics of the 


paper.) 


He has so far not developed calcific lesions 
in the spleen. Not all patients with histo- 
plasmosis infection develop calcified splenic 
lesions but it would be expected that an in- 
dividual who had an invasion of the blood 
stream severe enough to be revealed on rou- 


tine blood culture should develop such cal- 
cifications. 

Recently we had the opportunity to 
examine a spleen removed during gastrec- 
tomy on a fifty year old man and a spleen 
removed at autopsy which on section 
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showed rounded, caseated, noncalcified 
lesions which measured between 3 and 4 
mm. in diameter. In both cases, Histo- 
plasma capsulatum was demonstrated mi- 
croscopically with the Gridley stain. Neither 
patient had clinical symptoms related to 
the spleen. The lesions were, of course, not 
visible in the roentgenograms. The pres- 
ence of noncalcified lesions in the spleen 
increases the incidence of involvement of 
this organ by Histoplasma capsulatum as 
compared with the figures obtained by 
including calcific lesions alone. 

If a study similar to the present one were 
undertaken in a non-endemic area, we be- 
lieve it would demonstrate high percentage 
of typical splenic calcifications among 
individuals with positive histoplasmin re- 
actions and a negligible number of calcific 
foci among the negative reactors. 


SUMMARY 


The results of skin testing individuals 
with histoplasmin and tuberculin and cor- 
relating the findings with the number and 
type of splenic calcifications indicate that 
the presence of lamination or of large 
numbers of calcifications with or without 
lamination is usually associated with a 
positive histoplasmin skin reaction and 
often with a negative tuberculin reaction. 
This tends to parallel autopsy studies that 
Histoplasma capsulatum is a_ frequent 
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cause of splenic calcifications in the en- 
demic area of this disease. 

Due to the frequent loss of skin sensitiv- 
ity in persons over forty years of age, the 
presence of “typical” calcifications may 
be helpful in answering the question of 
previous contact with Histoplasma capsu- 
latum. 

B. Serviansky, M.D. 
Cincinnati General Hospital 
Cincinnati 29, Ohio 

The assistance of Dr. Lee S. Rosenberg in the 
preparation of this manuscript is gratefully 
acknowledged. 
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ACUTE FULMINATING HISTOPLASMOSIS 


By GEORGE E. 


WILLIAMSPORT, 


WO cases of histoplasmosis have been 
seen recently in which the severe 
clinical picture temporarily confused the 
issue. These were patients with primary 
histoplasmosis characterized by diffuse 
nodular densities throughout both lungs. 
The primary lesion, reinfection and pro- 
gression of the disease have been well 
described. The words acute and fulminat- 
ing are used to emphasize the more infre- 
quent form occurring in about 5 per cent 
of the cases of primary histoplasmosis. 

Histoplasmosis, caused by Histoplasma 
capsulatum, is endemic in the Central 
Mississippi Valley, the Ohio Valley and 
along the Appalachian Mountains. These 
2 similar cases occurred in Williamsport 
and Muncy in northcentral Pennsylvania. 
The communities are 12 miles apart. Two 
children were infected in the same house- 
hold with the patient in Muncy but they 
presented mild clinical pictures. All of the 
cases occurred within a four month period. 

The differential diagnosis included mili- 
ary tuberculosis, one of the fungus dis- 
eases, a diffuse bronchopneumonia and, in 
the second case, beryllium granulomatosis, 
since the patients had worked with fluores- 
cent lights. Silicosis and diffuse metastatic 
disease did not seem likely because of the 
clinical picture. It was learned later that 
all major manufacturers in the fluorescent 
lamp industry had stopped using beryl- 
lium phosphors on June 30, 1949. The 
specific diagnosis of histoplasmosis was 
suggested on the first hospital roentgeno- 
gram of the second case because of the 
recent experience with the first patient at 
Muncy Valley Hospital. 

Primary histoplasmosis occurs most often 
in the lungs. In addition to diffuse nodular 
densities, which are observed frequently 
in the roentgenogram, the hilar lymph 


nodes may be enlarged. A small percentage 
of patients will have fever, cough, weight 
loss, fatigue and rales in their lungs. 
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tients with symptoms are more likely to 
have the organism in their sputum or gas- 
tric washings, but even in this group the 
organism is difficult to recover. The com- 
plement-fixation test is positive in high 
titer in most of the early cases, but de- 
creases rapidly in a period of weeks. A 
few weeks after the initial infection the 
patient becomes sensitive to histoplasmin. 
The roentgen findings resolve slowly and 
it is said that three to five years may be 
required for the deposition of calcium in 
the caseating areas. 


REPORT OF CASES 


Case 1. R.G., a white male, aged twenty- 
seven years, was admitted to the Muncy Valley 
Hospital on May 25, 1954 with chills, fever 
and cough. He was dyspneic and complained 
of headache and inability tosit or stand because 
of severe vertigo. The patient appeared acutely 
ill, had a frothy productive yellow sputum, and 
symptoms of a thrombophlebitis in the left 
lower leg. Temperature was 103.4°F., pulse 96 
and respirations 24. A mild leukocytosis with 
normal differential was present. 

A chest roentgenogram revealed diffuse 
multiple nodular densities throughout both 
lungs (Fig. 2). Subsequent chest studies during 
his stay in the hospital showed essentially no 
change. 

Penicillin, gantrisin, pen-strep and erythrocin 
were employed in that order without help. 
Oxygen was started. A spiking fever ranging 
between 104° F. and normal, but averaging 
102° F. was present from May 25, 1954 to 
June 12, 1954. Multiple sputum studies for 
tubercle bacilli were negative as were tests for 
typhoid, paratyphoid and brucella organisms. 

Diagnosis was made by positive skin test for 
histoplasmosis, positive sputum culture and 
positive complement-fixation studies. Cortisone 
was started on June 11, 1954 followed by im- 
mediate clinical improvement. The patient was 
discharged on June 29, 1954 (Fig. 3). 


Case 1. G.M., a white male aged fifty-three 
was admitted to the Williamsport Hospital on 
September 1, 1954 with chief complaints of 


Acute Fulminating Histoplasmosis 


Fic.1. Ca se 1. A chest roentgenogram, taken for Fic. 2. Case 1. Patient was now acutely ill with 
another purpose three weeks before the acute dyspnea requiring oxygen, with spiking tempera- 
onset, was interpreted as normal but in retrospect, ture and cough productive of yellow sputum. Note 


several small nodularities can be seen in the periph- diffuse nodular densities and enlarged hilar nodes. 
ery of both lungs. 


Fic. 3. Case 1. Three weeks after being discharged 
from the hospital marked changes were still pres- Fic. 4. Case 11. Acute fulminating histoplasmosis. 
ent in both lungs. A follow-up examination on Chest roentgenogram was taken eight days after 
November 6, 1954, not shown here, revealed al- admission. Patient was acutely ill. Note similarity 
most complete clearing without evidence of cal- to Figure 2. 
cium deposition. 
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Fic. 5. Case 11. Eight days later there was no change 
in the diffuse nodular densities. This study is rep- 
resentative of many examinations made between 
September 1, 1954 and October 13, 1954. 


cough, chest pain and dyspnea. The onset, a 
“chest cold,” had started one week earlier, 
accompanied later with chills, fever and 
malaise. Penicillin was given but the patient 
became worse. Later he denied being outside of 
the city except for occasional short visits to a 
farm. He had been employed in the mainte- 
nance department of the Williamsport Hos- 
pital. 

Physical examination revealed obvious ]re- 
spiratory distress. Rales were heard over both 
lungs and dullness was present over the right 
base. Breath sounds were harsh and made 
evaluation of the heart difficult. Pulse was 
82/min., temperature 100.4° F. and respira- 
tions recorded as 20/min. 

Preliminary laboratory studies including 
sputum examinations were negative except for 
a leukocyte count of 10,050 with normal dif- 
ferential. 

A chest roentgenogram (Fig. 4) revealed 
diffuse nodular densities throughout both lungs. 
Subsequent studies between September 1 and 
October 1, 1954 showed no significant change 
(Fig. 5). 


A yellow mucoid sputum developed along 
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Fic. 6. Case 11. Some improvement was noted three 
weeks after discharge from the hospital. A later 
follow-up examination made on November 6, 1954, 
but not included here, shows almost complete 
clearing. The patient is working but continues to 
have dyspnea on exertion. 


with chest pain and dyspnea. Irregular spiking 
fever occurred ranging between 99° and 103° F. 
Respirations were between 20 and 32 per min- 
ute. Tetracyn and erythrocin were of no value. 
Oxygen was started on September 12, 1954. 

The patient continued to appear acutely ill 
and apprehensive. Cortisone was started em- 
pirically on September 22, 1954 followed by 
striking improvement. 

Multiple sputum studies for tubercle bacilli 
were negative. On September 10, 1954, a skin 
test with histoplasmin was plus 1 and negative 
with coccidiodin. A culture on September 20, 
1954 was positive for Histoplasma capsulatum. 

The clinical improvement following cortisone 
was not paralleled by similar improvement in 
the appearance of the chest roentgenograms. 


SUMMARY 


1. Histoplasmosis is to be considered in 
the differential diagnosis when roentgen 
findings of diffuse nodular densities are 
present, regardless of the severity of the 
clinical picture. 
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2. The response to cortisone as well as 
some of the immunological and clinical 
aspects of these cases will be discussed in 
another paper. 

416 Pine Street 
Williamsport, Pennsylvania 
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THE CARDIO-THORACIC RATIO IN ROENT- 
GENOGRAPHY OF THE NORMAL 
PREGNANT PATIENT* 


By MARVIN ROLLINS, M.D., and FREDERICK J. BONTE,f M.D. 


CLEVELAND, OHIO 


ECHNIQUES of chest roentgenog- 
raphy were evolved within a very few 
years after the description of the nature of 
x-rays by C. W. Roéntgen in 1895, and the 
posteroanterior roentgenogram of the chest 
made in deep inspiration was early em- 
ployed to evaluate the contour and size 
of the heart shadow. Later, the develop- 
ment of roentgen ray generators was ad- 
vanced to such a degree that chest films 
could be exposed at tube-to-film distances 
of six feet and beyond. A posteroanterior 
roentgenogram made at such a distance 
gives a relatively accurate representation 
of the actual size of intrathoracic struc- 
tures, with an error of less than § per cent. 
As early as the second decade of this cen- 
tury such roentgenograms were used to 
measure the transverse diameter of the 
cardiac silhouette, and to compare the 
ratio of cardiac size with the greatest in- 
ternal diameter of the chest. This com- 
parison of measurements is known as the 
cardio-thoracic ratio,! and although it was 
developed early in the science of radiology, 
it remains one of the foremost methods of 
cardiac mensuration by roentgenographic 
means.° 
The heart was studied not only in the 
posteroanterior but in oblique and lateral 
projections as well. Several of these pro- 
jections are still employed to depict the 
contours of various surfaces of the heart, 
and to determine relative chamber size. 
Many attempts* have been made to deter- 
mine the volume of the heart, based on 
the area® of the silhouette in several pro- 
jections. 
An analysis of various methods of car- 
diac mensuration by means of comparison 
of their correlation coefficients has been 


made by Friedell.* A partial listing of vari- 
ous methods and investigators who em- 
ployed them is given in Table 1. A glance at 
these correlation coefficients shows that 
there is little difference between the various 
methods described. The coefficients are 
positive, but given one parameter one can- 
not absolutely predict the other. It should 
be noted that the correlation coefficient of 
the authors’ material (.54 in Table 1) is 
comparable to the values obtained by other 
investigators. 

The two systems of cardiac mensuration 
now in common use _ throughout this 
country are: comparison of the greatest 
transverse diameter of the heart with 
either the greatest internal diameter of the 


TABLE I 


CORRELATION COEFFICIENTS OF VARIOUS METHODS OF 
CARDIAC MENSURATION (AFTER FRIEDELL) 


Heart area and body weight 


Hodges and Eyster 453 
Benedetti .480 
Ludwig 400 


Transverse diameter of the heart and body weight 


Hodges and Eyster $74 
Benedetti 
Rautman 
Schiassi 
(1) .60 
(If) -480 
Ludwig .40 


Transverse diameter of the heart and transverse 
diameter of thorax (cardio-thoracic ratio) 


Present series 
Benedetti 
Schiassi 
(1) .60 
(II) .46 
Ludwig 


* From the Department of Radiology, Western Reserve University and University Hospitals of Cleveland. Cleveland, Ohie. 
+ Now at Southwestern Medical College, University of Texas, Dallas, Texas. 
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chest (cardio-thoracic ratio), or with the 
table of standards based on the patient’s 
height and weight. The latter set of stand- 
ards*!® was developed by Ungerleider 
and Clark, and the so-called Ungerleider 
index is employed in many institutions as 
a method of determining whether a given 
cardiac silhouette of normal contour is 
within normal limits in size for a given 
patient. 

Most of the existing standards have been 
worked out on the basis of predominantly 
male populations, and relatively little 
work has been done on the basis of wholly 
female populations. Virtually no work has 
been done on the value of the cardio- 
thoracic ratio in the pregnant female pa- 
tient. A review of pertinent literature?4:7'8 
on the latter subject can be summed up by 
a statement from Hamilton and Thomp- 
son:‘ ““So far, evidence from x-ray examina- 
tion of the heart during pregnancy has been 
most confusing and contradictory.” There 
is a general feeling among radiologists, ob- 
stetricians and cardiologists that there is 
a relative or absolute enlargement of the 
heart during pregnancy on either a me- 
chanical or physiologic basis, and that these 
changes may be such that evaluation of 
the heart size during pregnancy on the 
basis of roentgenograms is not useful 
unless gross enlargement is present. 

Realizing that the cardio-thoracic ratio 
was easy to determine, and in fact worked 
out about as well as other standards of 
measurement when applied to males and 
non-pregnant females, the authors de- 
cided to determine whether this ratio 
could be used to evaluate heart size in 
normal pregnant females. 


METHOD 


The first 120 patients who registered at 
the Maternity Out Patient Clinic of the 
University Hospitals of Cleveland who 
had no history, symptomatology, or sign 
of cardiovascular disease, and who were in 
the first half of the first trimester of preg- 
nancy, were utilized for the study. A single 
posteroanterior inspiration chest roent- 


Roentgenography of the Normal Pregnant Patient 65 


genogram was obtained on each patient 
in each of the three trimesters of gestation, 
and another film was made at the first 
postpartum visit, approximately three to 
six weeks after delivery. Height and weight 
were noted at each visit. At the time the 
patient was enrolled in the study, race, 
age and parity were also recorded. 

The measurements made on the films 
were: greatest width of the cardiac sil- 
houette and the greatest internal diameter 
of the chest. From these measurements the 
ratio of the former to the latter was cal- 
culated for each film. 

RESULTS 

Of the original 120 patients, a complete 
study (all four films) was obtained in 38 
cases. A postpartum film was not obtained 
in an additional 31 cases, but the films 
available permitted estimation of change 
in cardio-thoracic ratio during pregnancy. 
These 69 cases are included in results in 
Table 11. Two or more films were not ob- 
tained in 47 cases, and these were dis- 
carded, together with results in 4 patients 
who aborted before their second trimester. 

It was felt that combining the complete 
study of 38 cases and the 31 cases in which 
only the postpartum films were missing 
would result in a significant number of 
cases and films for statistical evaluation. 
Table 1 shows a complete listing of all 
data obtained on each of the 69 cases 
included in the study. Information is given 
as to race and age; although height and 
weight data were secured, they were not 
used. The columns which are particularly 
recommended to the reader’s attention are 
those in which cardiac and internal chest 
diameters and cardio-thoracic ratios are 
given in each of the three trimesters and 
post partum. Even a cursory inspection 
will show that there tends to be a slight 
increase in the transverse diameter of the 
cardiac silhouette during pregnancy, but 
that it declines in the postpartum period. 

Increase in the greatest diameter of the 
heart shadow in pregnancy has at times 
been assigned to physiologic hypertrophy 
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TABLE I] 


Cardiac Diameter Thoracic Diameter , 
Ratio 
Trimester of 
Post Post Pregnancy 
Partum Partum 


Trimester of Pregnancy 


Trimester of Pregnancy 
) 


221293 
221485 
221463 
221557 
221567 
221555 
209632 
217069 
221768 
221769 
221770 
221688 
205403 
221870 
221856 
204706 
221902 
221883 
221888 
221882 
221885 

73415 
221923 
221921 
221920 
222027 
220217 
220204 
220263 
220177 
220306 

20504 
170927 
220424 
220589 
207592 
220678 
151040 
214519 
220997 
220945 
216748 
220906 
220856 
220760 
220729 
220727 
221126 
221113 
221087 
118693 
221367 
221363 
221294 
222034 
222159 
209730 
222179 
163815 
222216 
222217 
222243 
200452 
222324 
222447 


oO OO 


J 


> 
“I C~] COV 


J 


- 


J 


oo 


C 
cow 


J J 


RP 


WN 
im 


Am O 


+ 


IO = 
+ 
wR 
Awn O 
~jJ~j] = 


“A 


a4 
nO 


J 


Awr ¢ 


| 
oo CO 


PP 


“I WN 


J 


> 

> 


wn 


wm Ww 
> 


> 


1Aw oo 
+> + 


~I co 


J 


J 
“INO 


4 


2 
PPP 
‘ + 


PPP NN WN 


oo 


> + 


PPP 
Comin 
> 


oO 
As 

CO 


1 
= O 


J 


> 


~ 


WC 
Ow 


> 


of, SI 


> 


co 
> 


+ 
wn 


An 
1 > 
w 


oN 


1 


Age Race 
Par- 
tum 
I 2 3 I 2 3 I 2 4 
29 12 13 1S 30 43 47 46 
28 12 13 13 12 29 28 43 46 4§ 43 
: 19 i2.¢ 12 13.5 28 43 44 48 
22 3 10.5 Risk 29 42 37 40 
23 12 2.6 13 12.6 28.5 26.5 44 45 46 47 
26 14 1S 1S 29.5 §2 $3 
19 11.5 il 12 28 27 44 4° 43 39 
26 9 te I 26.6 35 37 38 
22 32.6 12.6 I 29 25.5 45 45 50 
26 12 13 I 28. 45 46 49 
1g 13 I 44 46 460 
20 rh 12 I ° 43 44 47 
24 12.5 13 I . 43 44 47 
38 12 I 44 44 47 
21 13 I 28 47 46 46 
28.5 45 44 43 44 ; 
te fi 48 
53 49 4 
30.5 45 46 44 44 Z 
“3 26 43 48 45 46 
5 25.5 44 42 47 43 
27 si SI 44 46 
26 48 $4 Xe) 
44 48 48 4 
30 43 40 28 
26.5 $i 49 47 
27 Si $2 46 
5 44 49 46 
27.5 
28 26.5 45 44 45 43 
28 47 $i + 
| 28 26.5 §3 $4 $3 
9 47 48 
7 sc 4§ 
37 11.6 46 
26 & 
16 § 45 
24 12 I 48 46 
38 12.5 I 47 
22 13 I 53 5 
31 12 47 43 
29 i. 49 
29 14 55 53 
28 12 46 SI 
12 11.6 13 11.6 44 4! 
21 14 13 13 48 46 43 
24 13 14 46 46 46 
26 12 11 5 1! 39 39 
22 12 13.5 14.5 11.5 $2 43 
26 14.5 14 15.§ 13 $4 50 
34 6 16.¢ <0 
40 13 14 14.5 49 
19 14.5 14.5 13.5 48 
21 10.6 9 36 
16 12.5 13 14.5 48 si 
23 12 12 12.5 49 48 
24 10 11.6 12.5 10.6 .s 26 26 24 41 48 44 
31 12.6 12.6 13 4.6 I 5 26 27 26 49 48 §2 
15 12.6 14 14 13.5 28 28.6 28 6 49 «48 
25 13 13 14.5 i255 49 47 
21 11 45 
3° 13. 43 
29 12 49 
19 9 44 39 | 
17 10 11 12 24 50 
222413 19 12 12.6 13 12 | 26.6 28 26.5 47 47 46 4§ 
197558 26 13.5 14.5 14.5 14 5 28 29 28 49 52 te) 50 
: 222517 18 II 12 12.6 12.6 I 28.5 26 28.5 39 42 42 44 
223308 18 II 12 12 II 28 28.5 27 41 43 42 41 
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‘a Absolute Cardiac Measurements Absolute Thoracic Measurements Cardio-thoracic Ratios 
m l'rimester of Pregnancy Post Trimester of Pregnancy Pregnancy 
I 2 3 I 2 3 I 2 3 tum 
3 
Mean values 12.8 13.4 12.1 27.5 28.5 a7 45 46 47 44 
Range g-16 g-16 IO-16.§ 10.5-14.5 21-32 22-23 21-33 23-30 35-56 34-56 36-55 38-53 
9 Tasce III B SECOND TRIMESTER 
ve) BEHAVIOR OF CARDIO-THORACIC RATIOS DURING PREG- MEAN? 46 
NANCY FROM FIRST TO THIRD TRIMESTER 
Increase 45 
No change 4 2 
Decrease 20 2 
7 and upward displacement and rotation of 
43 the heart by elevated diaphragms. Perhaps — 
can 31-34 35-38 39-42 43-46 47-50 -54 55-56 
“> both elements are responsible. It will also 
RANGE 
be noted, however, that the greatest in- 
38 ternal diameter of the thorax increases also, Fic. 2. Histograph shows distribution of cases by 
46 possibly due to lateral displacement of the cardio-thoracic ratio in the second trimester of 
rib cage by the expanding abdomen. gute. 
43 Table 1114 lists mean cardiac and thoracic 
diameters and shows an average increase in ters. It should be noted that no cardio- 
48 both as pregnancy progresses. Table 118 thoracic ratio exceeded 56 per cent and 
45 shows the behavior of cardiothoracic ratios that this figure was encountered in only 1 
during pregnancy from first to third trimes- patient. In this study no particular cor- 
- ters with 45 of the 69 cases showing an in- relation was observed between cardio- 
’ crease. thoracic ratio and height, weight, parity 
“ Figures 1, 2 and 3 are histograms show- OF age. Between go and 95 per cent of the 
a ing the distribution of cases by cardio- patients in this series were of the Negro 
$3 thoracic ratio in each of the three trimes- ace. 
41 
FIRST TRIMESTER THIRD TRIMESTER 
29 MEAN= 45 MEAN = 47 
3 
43 
4 
Ww WwW 
= = 
5 5 
2m 
44 
62 
48 
47 SHH 
31 -34 35-38 39-42 43-46 47-50 51-54 55-58 
RANGE RANGE 
3 Fic. 1. Histograph shows distribution of cases by Fic. 3. Histograph shows distribution of cases by 
45 cardio-thoracic ratio in the first trimester of preg- cardio-thoracic ratio in the third trimester of preg- 


nancy. nancy. 


67 
§° 
44 
4! 


STATISTICAL CONSIDERATIONS 
Figures 1, 2 and 3, in which the distribu- 
tion of cases in each trimester is plotted 
according to the cardio-thoracic ratio, 
show a good grouping of cases about the 
mean. Standard deviations were calculated 
for the cardio-thoracic ratio in each tri- 

mester, and these are listed in Table rv. 


TABLE IV 


Mean Cardio- Standard 


thoracic Ratio Deviation 
ist Trimester 45 + 3.9 
2nd Trimester 46 $4.4 
3rd Trimester 47 $3.7 


It can be seen that the cardio-thoracic 
ratio of 55 per cent, the commonly ac- 
cepted upper limit of normal for males, 
lies slightly beyond two full standard de- 
viations from the mean in each trimester. 
This indicates that less than 2.5 per cent 
of films of normal hearts in pregnancy 
should yield a cardio-thoracic ratio of 
higher than §5 per cent. 

As has been mentioned in the introduc- 
tion, the authors treated their data so as 
to obtain a correlation coefficient (Table 
1). The value (r=.54) was in substantial 
agreement with those yielded by the work 
of other groups. The figure obtained by 
the authors was more than four times the 
standard error for the number of cases 
involved, establishing significant correla- 
tion between transverse diameter of the 
cardiac silhouette and internal diameter of 
the thorax. 


DISCUSSION 


A study of the cardio-thoracic ratio 
during pregnancy and the postpartum 
period in 69 patients without cardiovascu- 
lar disease revealed that only 1 patient 
had a cardio-thoracic ratio of over 55 per 
cent. This latter value is accepted as the 
upper limits of normal for males in many 
institutions. Although there is a trend in 
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the entire series toward increase in the 
transverse diameter of the heart during 
pregnancy, this is accompanied by a corre- 
spondingly great increase in the internal 
diameter of the thorax in most cases. 
Differences in ratios from one trimester to 
another are not significant in any given 
patient. 

The authors feel that the data given 
above indicate that when a cardiac sil- 
houette on the roentgenogram of a preg- 
nant patient exhibits normal contours and 
configuration, and when its transverse di- 
ameter is such that the cardio-thoracic 
ratio is $5 per cent or below, such a heart 
is within the normal limits defined by this 
series. It is quite possible that an abnormal 
heart which had a normal configuration 
might also present a cardio-thoracic ratio 
of less than 55 per cent, but a study of 
abnormals would have to be undertaken 
to clarify this point. It is also felt that any 
silhouette, regardless of configuration, 
which yields a cardio-thoracic ratio of 
greater than 55 per cent should be re- 
garded as abnormally enlarged by disease 
until the contrary is proved clinically. 


Frederick J. Bonte, M.D. 
2065 Adelbert Road 
Cleveland 6, Ohio 


The authors wish to acknowledge the in- 
valuable assistance in this project of Dr. Arthur 
Littell and Dr. George F. Badger of the Depart- 
ment of Biostatistics, and Dr. Jack E. Pritch- 
ard, of the Department of Obstetrics, South- 
western Medical College, Dallas, Texas. 
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QUINTUPLE PREGNANCY* 
CASE REPORT 
LAWLAH, M.D. 


By JOHN W. 


WASHINGTON, 


EVERAL years have elapsed since 

March 27, 1945, on which date at 7:45 
P.M., a patient in labor was admitted to the 
Obstetrical Wards at Freedmen’s Hospital, 
with a diagnosis of multiple pregnancy, 
which proved to be a quintuple pregnancy, 
with the birth of four fully formed, well de- 
veloped fetuses and a monster. With com- 
pletion of the birth of the five fetuses, there 
were visions of another widely heralded 
quintuple birth, with whatever fame and 
fortune would likely accrue from this un- 


usual event, despite the fact that one of 


the fetuses was a monster. All of the fully 
formed fetuses promptly died, however, 


and the case lost the chance for whatever 
publicity might be forthcoming. The roent- 
genograms taken of the patient and of the 
fetuses have been used for teaching pur- 
poses since that time and are filed with 


other interesting and spectacular cases for 
review by our third year medical students 
in the course of our regular teaching pro- 
gram at Howard University Medical School. 
The fetuses and placenta are housed in the 
museum of the Department of Pathology, 
where interested individuals may view them. 

The fact that quintuple pregnancies are 
exceedingly infrequent, occurring once in 
every 25 to 40 million births, is sufficient 
justification for the reporting of this case 
in the medical literature. 


A.H.T., a Negro female, aged thirty-six, was 
admitted to Freedmen’s Hospital on March 12, 
1945, because of mild symptoms of toxemia, 
consisting of weakness, severe headaches, some 


shortness of breath and suggestive findings of 


premature labor. She also complained of a thin 
watery discharge from the vagina. 

The history of her pregnancy leading up to 
the time of this admission, was as follows: The 
first day of her last menstrual period was Sep- 


D.C, 


tember 26, 1944. There were some episodes of 
vomiting in mid October, which she considered 
the usual nausea and vomiting associated with 
pregnancy. During the early part of November, 
her feet and legs showed swelling and the vari- 
cosities already present in her legs became more 
prominent. At the same time, she was exceed- 
ingly weak and tired. These symptoms con- 
tinued with slowly increasing severity, so that 
in January, 1945, she spent a good portion of 
her time at home at complete bed rest. During 
February, 1945, she was placed on a low salt, 
low protein diet, with limitation of fluid intake 
and was advised to remain at bed rest as much 
as possible because of her symptoms of mild 
toxemia. 

Following admission on March 12, 1945, 
she was placed at complete bed rest and treated 
symptomatically for early toxemia. Her condi- 
tion improved rapidly, with relief from head- 
aches and disappearance of the edema of the 
extremities. She was discharged on March 23, 
1945, greatly improved, but was advised to be 

careful of unusual activity on her return home 
and continue the low protein, low salt diet and 
rest as much as possible. Before discharge, 
however, she was referred for a roentgenogram 
of her abdomen, which was reported from a 
wet film as multiple pregnancy, probably twin 
pregnancy (Fig. 1). A lateral roentgenogram 
was not made at the time. 

Patient was readmitted to the hospital at 
7:45 p.M., on March 27, 1945 in active labor. 
Fetal heart tones could not be made out on ad- 
mission and there were no other signs of fetal 
life. Blood pressure taken at the time was 
110/70. There had been several episodes of 
vomiting during the last few hours before ad- 
mission. The vomitus was described by the 
patient as having blood in it. Within less than 
three hours after admission she gave birth to 
four well formed fetuses, approximately six 
months of age, and one monster. All four 
fetuses and the monster were delivered between 

0:40 P.M. and 10:57 p.m. About twenty min- 
utes later the placenta was expelled spontane- 


* From the Department of Radiology, Howard University Medical School and Freedmen’s Hospital, Washington, D. C. 
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ously and apparently intact. Pitocin and Neo 
gynergen were used to control slight postpartum 
hemorrhage. The post-delivery blood pressure 
was 110/70. All of the fetuses were female, but 
the sex of the monster could not be determined. 
The placenta was single with four well de- 
veloped umbilical cords. Very painstaking 
search failed to reveal presence of even a stub 
of a cord to which the monster might have been 
attached to the placenta. Neither could any 
semblance of a cord be identified at its expected 
site on the monster. It was felt therefore, that 
the monster had been separated fairly early in 
pregnancy. It had not undergone any degenera- 
tion or maceration and probably floated free 
in the amniotic fluid. The photograph of the 
placenta is shown in Figure 2; the photograph 
of the fetuses in Figure 3 and the roentgenogram 
of the fetuses in Figure 4. 


ic. 2. Photograph of placenta. Four well developed 
cords are easily identified. Placenta single. A fifth 
cord for the monster could not be found after most 
careful inspection. 


The hospital stay of the mother was without 
unusual incident. The blood pressure remained 
stationary at around 100/60 and the tempera- 
ture remained normal. A slight sore throat 
developed the day after delivery, but was 
cleared by gargles and swabbing. One or two 
additional episodes of vomiting occurred on 
the fourth day postpartum. She was discharged 
on April 3, 1945, eight days after admission. 


DISCUSSION 


Plural births have always occasioned 
much interest which heightened in propor- 
tion to the number of babies born at one 
time. With the birth of the Dionne quintu- 
plets in 1934 interest in quintuple pregnancy 
became greatly stimulated. This is attested 
Pre to by the increasing number of reports in 

Pater medial literature onthe subject, Many 
along the right side of the patient’s lumbar spine additional _ CASES, previously unreported, 
two fetal spines are identified. It is obvious that have been found and added to the literature 
these spines do not belong to the heads seen in for statistical purposes. Hamblen, Baker 


pelvis. skulls and Derieux! reported a case of quintu- 
seen in pelvis are lost in the dense tissues over . 

gfe Brrr plets in 1937 and stated that their case 
sacrum and iliac blades. Evidence seems sufficient 
for diagnosis of quadruple pregnancy. Bones of broug t the total number reported in the 
the monster are not identifiable as such. literature to 35. MacArthur and Ford® in 
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Fic. 3. Photograph of the fetuses and monster. 


Fic. 4. Roentgenogram of fetuses. Note the normal skeletons in fully formed fetuses 
and very few skeletal parts in monster. 
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the same year collected 60 authentic cases 
of quintuple births, but in only 45 was 
there sufficient information to render them 
useful for analysis. Nichols‘ in 1950 esti- 
mated that of a total of 75 or 80 cases of 
quintuple pregnancies occurring the 
past three centuries, a dozen or so were too 
vague or too uncertain for inclusion in the 
medical statistics and that approximately 
62 reasonably definite cases of quintuple 
births could be collected. He states that 
during the past eighty years or so, 8 well 
authenticated cases of quintuple births 
have been reported in the United States. 
These cases are listed in his article. The 
case presented here is included in this 
group of 8, his source of information being 
the daily newspapers and vital statistics 
of the District of Columbia. He further 
points out that of 4 known reported cases 
of quintuplets in the United States occur- 
ring since 1915, out of approximately 8 
million births, the crude ratio of their oc- 
currence in the United States is 1 in 20 
million births. For the world at large he 
shows a ratio of 1 quintuple birth in 25 
million total births, as against a ratio of 1 
quintuple birth in 40 million births esti- 
mated by Hamblen, Baker and Derieux.! 
Lawrence and Pauli? in 1951 collected addi- 
tional cases and concluded that a total 
of 71 cases of authenticated quintuple preg- 
nancies had been reported in the medical 
literature. 

Careful review of the roentgenogram, 
shown in Figure 1, should have led to a 
diagnosis of quadruple pregnancy prior to 
delivery since four fetal skeletons can be 
made out with little difficulty. In all proba- 
bility if a roentgenogram in the lateral pro- 
jection had been taken, a more accurate di- 
agnosis would have been made. It seems 
unlikely, however, that the monster would 
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have been identified since so few calcified 
bones are present. 

It is interesting to note in the case pub- 
lished here that the patient had six living 
children as a result of four single pregnan- 
cies and one twin pregnancy. The set of 
twins were fraternal, one male and one fe- 
male. The patient admitted to three or 
four instances of spontaneous abortion dur- 
ing the preceding ten years. 


SUMMARY 


A case of quintuple pregnancy occurring 
in a Negro patient is reported. Although 
this case has been previously included in 
the medical statistics, the case itself with 
clinical history has not been previously 
formally reported in the medical literature. 
Four of the fetuses, while premature and 
approximately six months of age, were 
fully formed. The fifth fetus was a monster. 
A single placenta was present and the four 
fetuses on whom sex could be determined 
were all female. It is assumed that the 
monster would also, if fully developed, 
have been female and that the pregnancy 
was of the single ovum type. 

2208 Georgia Ave., N.W. 
Washington 1, D. C. 
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THE ROENTGEN MANIFESTATIONS 
OF CAISSON DISEASE* 


By MAXWELL H. POPPEL, M.D., and WILLIAM T. ROBINSON, M.D. 


NEW YORK, NEW YORK 


i IS the primary purpose of this paper 
to emphasize those roentgen manifesta- 
tions which may be found in some caisson 
workers. 

Not unmindful that a single (or multiple) 
calcified and/or ossified or rarefied bone 
infarct may result from a variety of causes, 
and that many caisson workers with clini- 
cal disease never develop skeletal lesions 
while others with no symptoms develop 
skeletal lesions, it is nevertheless our sec- 
ondary purpose to develop the thesis that 
a diagnosis is possible in the proper patient 
at the proper time and in the presence of 
certain roentgen manifestations. 

This statement is predicated on an anal- 
ysis of over 190 positive cases, many with 
multiple examinations during the past 
twenty years. It is based on the multi- 
plicity and sites of predilection in certain 
bones and joints appearing in a certain 
order and frequency; on the extensiveness 
of the lesions; on the similar maplike ap- 
pearance of the lesions which are almost 
identical and duplicatable; on the sub- 
chondral “‘snowcap;” on the usual sym- 
metrical bilaterality and on the progress of 
the lesions with time. 


HISTORY 
The name “caisson disease” is derived 
from the Greek word KASON, meaning a 
“‘box.”’ The disease has many other names, 
such as diver’s disease, staggers, chokes, 
or bends, etc., and is caused by a rapid 
change of air pressure after surfacing. 
Aseptic necrosis in divers has _ been 
known for a long time, having been de- 
scribed in the Greek literature in the days 
of Aristotle in 350 B.C.* Virtually all body 
systems may become involved and produce 
symptoms, but only in recent years has 
there been an appreciation of the relative 


high incidence of selective skeletal involve- 
ment arising from either microscopic or 
massive areas of aseptic necrosis in the 
diaphyseal or articular portions of certain 
bones. 

In 1871 Bert?’ defined caisson disease 
as the injury to tissues subsequent to the 
too rapid removal from the decompression 
chamber, due to bubbling of nitrogen in 
the blood. Since fats dissolve more than 
five times as much nitrogen as an equal 
volume of water or blood plasma, fat or 
lipoid tissues suffer the most damage. In 
1888 Twynam? reported a case of caisson 
disease exhibiting massive necrosis of 
the shaft of the femur with secondary 
pyogenic osteomyelitis. In 1g11, 6 cases 
were described by Bassoe, Bornstein and 
Plate?® involving hips and_ shoulders. 
Mottled changes were noted in the head 
of the femur with flattening of its articular 
surface, irregularity and slight narrowing 
of the cartilage space and marginal lipping. 
Bassoe noted chronic changes in the can- 
cellous bone away from the joints in 3 in- 
stances (upper diaphysis of tibia, lower 
diaphysis of tibia, and lower end of fibula). 
There were mottled areas of absorption 
and irregular lines of new bone formation, 
due to aseptic necrosis. Plate reported 1 
case in 1928, and Christ? 4 in 1934. Burk- 
hardt? in 1934 classified caisson disease 
joint pathology under arthritis deformans. 


PATHOGENESIS 


Caisson disease is caused by nitrogen 
gas, a physical agent. Emboli are produced 
by the formation of nitrogen gas bubbles in 
the blood stream and tissues which inter- 
fere with the normal life processes. Under 
increased atmospheric pressure the blood 
absorbs an excess of nitrogen from the 
lungs, supersaturating the blood and body 


* From the Department of Radiology of the Bellevue Hospital Center, New York. 
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Fic. 1. (4) Shows marked aseptic necrosis of the humeral head with a marked “snowcap.”’ (B) Shows similar 
disease to lesser extent than in (4). (C) Aseptic necrosis due to caisson disease in a stage of moderate 
repair. (D) Healed infarct seen in the region of the surgical neck of the humerus. 


tissues with it. When the increased air trogen appears in the blood stream in gase- 
pressure is returned to normal too rapidly, ous form as many bubbles acting as emboli 
the lungs are unable to excrete the excess and capable of blocking smaller arteries 
nitrogen fast enough. The overload of ni- and creating infarcts.’ It appears that em- 
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bolization plus pressure and tearing of the 
tissues accounts for the infarctions (both 
intra- and extravascular). Tissues with the 
highest lipoid content have the greatest 
capacity for nitrogen absorption, and 
therefore become the sites of major involve- 
ment. These tissues include the fatty bone 
marrow.® 

Specifically, aseptic necrosis due to 
caisson disease 1s bone death and its se- 
quelae due to obliteration of the blood 
supply in the diaphyseal portions of the 
shafts or in the subchondral portions of the 
articular surfaces. 
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Broadly speaking, aseptic necrosis is a 
common condition met with during all 
ages but especially in childhood and adoles- 
cence, so that caisson disease is only one of 
the many forms. It will be seen, however, 
that in caisson disease the aseptic necrosis 
is a special variety, limited to adult males 
with a bona fide occupational history of at 
least a certain time element. It is important 
to remember that the areas of aseptic ne- 
crosis in caisson disease are almost limited 
to certain regions of the femora, tibiae, 
humeri—bones which are rich in fatty mar- 
row. 


Fic. 2. (4) Ossified infarcts seen in the diaphyses above and below the left knee joint in the femur and tibia. 
There is an almost imperceptible healed infarct in the distal diaphysis of the right femur. (B) Healed 1n- 


farcts in the distal diaphyses of the femora and the proximal diaphyses of the tibiae. (C) Large, geographic, 


maplike healed infarcts in the distal diaphyses of the femora and the proximal diaphyses of the tibiae. (D) 
Large healed infarcts in the distal diaphysis of the femur and the proximal diaphysis of the tibia. 
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The Roentgen Manifestations ot Caisson Disease 


Fic. 3. (4) “Snowcap” atop humerus. (B) Extensive infarction of head and neck of humerus with moderate 
repair. (C) Small healing infarct in the head of humerus. (D) Healed infarct in region of surgical neck of 
humerus. (Z) Moderate repair of infarcts of head and neck of the humerus. 


ROENTGEN MANIFESTATIONS 


The roentgen manifestations of caisson 


disease in a fullblown case are almost 
pathognomonic due to their sites of pre- 
dilection and sequence of occurrence in the 
lower femoral diaphysis, the upper tibial 
diaphysis, the humeral head and neck and 
the femoral head and neck; on the multi- 
plicity of the lesions tending strongly to 
symmetrical bilaterality; and on the char- 
acteristic geographic maplike appearance 
of the diaphyseal lesions, so that one case 
is almost identical with and a duplicate 
of the others. It may be said that the diag- 
nosis is predicated mainly on the roentgen 
appearance of the diaphyseal lesions and, 
to a lesser extent, on the roentgen appear- 


ance of the articular ends, unless there is 
present a “snowcap” on the upper articular 
end of the humerus or femur or both. These 
are fairly characteristic. When the “‘snow- 
cap” and the diaphyseal lesions are present 
together the diagnosis is clearly strength- 
ened. 

Diaphyseal Lesions. Early, only one 
localized rarefied area may be seen in the 
cancella, but later bilateral symmetrical 
lesions are the rule. Small areas of aseptic 
necrosis may later be regenerated through 
the usual process of anabolism (creeping 
substitution.2, No demonstrable evidence 
may remain. If the necrotic area is some- 
what larger, new bone will be laid down, 
with an irregular architecture and with a 
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usually greater density than the surround- 
ing bone. The area is often well circum- 
scribed as result of a zone of calcification 
and/or ossification on its periphery pre- 
senting a geographic built-in appearance 
wholly within the medullary cavity. The 
cortex and periosteum are uninvolved. The 
middle of the shaft was never involved in 
our series, although it has been described 
by others. In the larger infarcts, a consid- 
erable area of bone may become necrotic 
and regeneration may then become ob- 
structed. In such instances the center area 
may remain rarefied or become irregularly 
calcified. 

Articular Lesions. The ends of certain 
long bones show subchondral aseptic ne- 
crosis with devitalization of the articular 
cartilages, which become irregular and 
rough. The bone beneath the articular sur- 
faces is rarefied in places with spotty zones 
of increased density. Often the head and 
sometimes the neck involvement results 
in widening, fragmentation, collapse and 
narrowing, or even obliteration of the 
joint space. Eventually, healing takes place 
by an osteocondensing process which, if 
marked, appears as a ““snowcap”’ atop the 
articular surface. This is best seen in the 
femoral head. No discrete maplike islands 
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of calcification and/or ossification are seen 
in the subchondral portion of the heads 
as are noted in the diaphyses. This is an 
important difference in the eventual roent- 
gen appearance of these lesions. Articular 
involvement which ordinarily is at the 
knees, hips and shoulders, may be so ex- 
tensive that partial collapse of the articular 
surface occurs during regeneration. Joint 
symptoms have their origin in the altered 
contours of articular surfaces, and are not 
due to capsular infarcts.’ 

The aseptic necrosis primarily involves 
only the infarcted bone end and obviously 
as such does not cross the joint. The 
changes in the bone end, however, induce 
secondary mechanical effects on the oppo- 
site side of the joint in response to the 
trauma incident to articulating of irregu- 
lar joint contours. This results in roentgen 
changes closely resembling an ordinary de- 
forming osteoarthrosis. 

In our series the order of frequency is as 
follows: the lower femoral diaphysis, the 
upper tibial diaphysis, the humeral head 
and neck, and the femoral head and neck. 
We have not seen involvement of the mid- 
dle of the shaft, the spinal column, the 
flat bones such as the ribs, nor the minia- 
ture long bones. We have seen involvement 


Fic. 4. (4) Extensive repair and partial collapse of infarcts of the head and neck of femur. “‘Snowcap 
present in uncollapsed portion of head. (B) Intact head with healing calcified infarcts. (C) Intact head 
with early “snowcap” formation. 
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Fic. 5. (4) Extensive infarction with partial repair, showing complications of partial collapse, narrowing of 
the joint and secondary osteoarthrosis, particularly on the left side. (B) Emphasizes the secondary effects 
of osteoarthrosis induced by infarction of the head and neck of the femur as result of caisson disease. 


Fic. 6. Bilateral ossified infarcts of the os calci. 
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of one of the irregular bones (the os calcis). 

Concomitantly there are frequently ob- 
served arteriosclerotic changes in the fe- 
moral, popliteal and tibial arteries. It is 
not definitely known whether the caisson 
disease is in some way partly responsible 
for these changes or whether they are a 
manifestation of this particular age group. 


CAUSAL RELATIONSHIP 


The relative high incidence of certain 
specific bone and joint lesions in caisson 
workers leaves little doubt that they are 
the direct result of that occupation. A his- 
tory of exposure 1s, however, very im- 
portant in appraising a single early lesion, 
especially if it is in the stage of bone rare- 
faction. The progressive development of 
bone infarcts in the diaphyses or articular 
portions (or both) in certain locations while 
under continued employment in the ab- 
sence of other known causes of infarction 
is presumptive evidence of causal relation- 
ship. It has been very difficult to exactly 
correlate time of employment with roent- 
gen appearance of lesions. This is due to 
many variable factors such as irregularity 
of employment, faithfulness to decompres- 
sion, alcohol, etc. It is our over-all impres- 
sion that the roentgen manifestations are 
not seen until a lapse of several years which, 
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for our series, is in the range of at least 
three to five years. 

Alcohol is a very important component 
since its effects on adipose tissue somewhat 
parallel caisson disease so that their co- 
existence tends to accentuate certain fea- 
tures. 


Maxwell H. Poppel, M.D. 
550 First Ave. 
New York 16, N. Y. 
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OCCURRENCE OF METASTASIS OF BRONCHOGENIC 


CARCINOMA TO BONE* 


HEREAS the incidence of osteolytic 
metastasis from bronchogenic car- 
cinoma is frequent, we feel that the occur- 
rence of osteoblastic metastasis is sufh- 
ciently uncommon to be reported when en- 
countered. 
CASE REPORT 
The patient, a white male, aged fifty-six, 
meat cutter, was admitted to the hospital July 
1, 1952, complaining of pain in the lower back, 
radiating to the right thigh. Onset was in 
October, 1951, and the pain had become pro- 
gressively more severe during the two months 
prior to admission, when pain was also noted in 
the left shoulder and arm. 

Physical examination revealed a fairly well 
developed and well nourished, somewhat pale, 
chronically ill white male, who appeared to be 
in some discomfort. He was oriented and co- 
operative. There was only moderate cough, non- 
productive; no dyspnea, cyanosis, or distention 
of the neck veins. Tenderness over the lower 
lumbar spine and sacroiliac areas was elicited 
on palpation. The rest of the physical examina- 
tion was noncontributory. The neurologic 
findings were irrelevant. 

Laboratory examinations revealed the pres- 
ence of leukocytosis (18,500 white blood cells, 
with 93 per cent polymorphonuclear neutro- 
phils) and moderate anemia (3,400,000 red 
blood cells, with 31 hematocrit). Serology for 
syphilis was negative in all tests. Urinalysis 
showed 1 plus albumin and occasional white 
blood cells. Prothrombin time was 20 min. 
(control 14 min.). Blood urea nitrogen, blood 
glucose, calcium, phosphorus, acid and alkaline 
phosphatases, total protein and A/G ratio were 
within normal limits. 

Roentgenogram of the chest showed hilar 
adenopathy on the left, with increased densities 
extending out from the left hilus toward the 
left base and left apex. There was also a sug- 
gestion of possible adenopathy on the right, 
with increased markings at the right base 


REPORT OF A CASE WITH OSTEOBLASTIC METASTASIS 
By HAROLD FELD, M.D., and RENZO G. OLIVETTI, M.D. 


BAY PINES, FLORIDA 


* From the Departments of Radiology and Pathology, Veterans Administration Center, Bay Pines, Florida. 


Fic. 1. Posteroanterior roentgenogram of the chest 
showing large density left hilus, streaky shadows 
extending out from it, with partial atelectasis, left 
upper lobe. Some hilar adenopathy on the right. 


(Fig. 1). These findings were consistent with a 
diagnosis of a tumor of the left lung. Roentgen 
examination of the lumbosacral spine showed 
marked sclerosis and slight osteolysis involving 
the body of L-2 (Fig. 2 and 3); similar sclerotic 
changes were noted in the ischium and in a 
portion of the os pubis on the left. These lesions 
were considered to be suggestive of osteo- 
blastic metastasis. 

Course in Hospital. The patient continued to 
complain of pain in the chest, lower back, and 
both hips. He became dyspneic; tachycardia 
and fever developed. No signs of congestive 
heart failure were noted but, terminally, signs 
and symptoms of pneumonitis were observed. 
Patient died on July 8, 1952, about ten months 
after the reported onset of signs and symptoms 

Autopsy revealed a dilated, hypertrophied 
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Fic. 2. Anteroposterior roentgenogram of the lumbar 
spine showing marked sclerosis involving body of 


L-2. 


heart, weighing 500 grams. The dilatation was 
especially remarkable on the right side, with 
the right ventricular myocardium measuring 4 
mm. midway between valvular ring and apex. 
There was a mild degree of sclerosis of the 
coronary arteries. 

The left lung weighed 7oo grams and lay 
free in the pleural cavity which did not contain 
excess fluid. A hard mass, measuring 6 cm. in 
average diameter, was noted infiltrating the 
hilar portion of the left lung. The mass was 
gray in color, with small anthracotic nodules, 
and was ill defined peripherally. It appeared to 
originate from the hypo-arterial branch of the 
left upper bronchus. Similar tumor tissue, 
apparently in continuity with the hilar mass 
described above, was noted in the lower portion 
of the left upper lobe. Bronchiectases were 
present on the cut surface of the lingula. The 
left lower lobe was poorly aerated and emphy- 
sematous. The right lung weighed 570 grams. 
Fibrous adhesions were noted in the costodia- 
phragmatic sinus. The organ was poorly aerated 
and obviously emphysematous. No tumor was 
noted grossly. The left hilar lymph nodes were 
enlarged up to 6 cm. in diameter, and uniformly 
infiltrated by gray tumor tissue. Similar changes, 
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in lesser degree, were noted in the right hilar 
lymph nodes. 

Both adrenal glands were enlarged and in- 
creased in consistency. On section they were 
almost completely replaced by gray, soft tumor 
tissue, so that only a thin peripheral ring of 
brown-yellow cortex could be identified. 

The gross examination of the skeletal system 
revealed that the body of the 2nd lumbar 
vertebra was converted into exceedingly dense, 
ivory-like bone, so that its light gray cut sur- 
face contrasted sharply with the reddish-brown, 
granular cut surface of the adjacent vertebrae. 
The body of L-2 was enlarged in toto, forming a 
mass which was easily detectable on palpation 
and which reached a maximum diameter of 8 
cm. in the midportion. Tumor tissue covered 
the ventral aspect of L-2 and extended toward 
the bodies of L-1 and L-3. The intervertebral 
disks were grossly unaltered. Sternum, ribs, 
and long bones (femora and humeri) did not 
show changes of note. Periosteal metastasis was 
noted on the left ischium and pubis. 

No significant macroscopic findings were 
noted in the other organs and systems. The 
pancreas was normal in size, shape, and posi- 
tion, and weighed go grams. No lesions were 
noted in the gastrointestinal tract, and no 
metastasis was found in the liver. 

Histopathologic Examination (only pertinent 
findings are reported). 


Lateral view of the lumbar spine showing 
eburnation, body of L-2. 


Fic. 3. 
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Fic. 4. Adenocarcinoma of left upper lobe. X80. 


(A) Left lung: The tumor showed a distinct 
peribronchial distribution and was composed of 
irregulzr acinar structures containing mucus 
(Fig. 4). A few solid glandular nodules and rare 
nests of epidermoid cells were also noted. The 
tumor cells were for the most part columnar 
or cuboidal, often mucus secreting. The cyto- 
plasm was usually slightly eosinophilic, with 
varying quantity of intracellular mucinous 
material. The nuclei were vesicular and basal 
in location. Mitoses were not common. There 
was widespread destruction of lung parenchyma 
with necrosis and invasion of the bronchial 
walls, although the bronchial mucosa did not 
show significant changes. The necrotic areas 
sometimes enclosed pools of mucoid material. 
Tumor cells were noted in the lumina of the 
lymphatics and small veins. 

(B) Right lung: Marked emphysema and 
arteriolar sclerosis. No tumor was noted. 

(C) Lymph nodes, hilar, right and left: 
Metastatic adenocarcinoma. 

(D) Adrenal glands, right and left: Exten- 
sive adenocarcinoma was found replacing about 
8o per cent of the parenchyma. 

(E) Second lumbar vertebra and surround- 
ing tissue: Tumor was found in all sections 
examined. The neoplastic cells presented a 
columnar arrangement and formed irregular 


alveoli and acini supported by a thin fibrous 
stroma About 50 per cent of the tumor cells 


gave a positive Mayer’s mucicarmine reaction 
The tumor tissue extensively invaded the 
marrow. Osteoblastic reaction about the tumor 
was pronounced and all degrees of differentia- 


tion from very immature osteoid to well 
calcified lamellated bone were observed. Osteoid 
and lamellated bone were deposited on the 
outer surface because of periosteal apposition 
of bony tissue in the cortical zone invaded by 
tumor. Irregular, thick, nonlamellated bony 
trabeculae partly covered by osteoid rings 
intruded into the marrow cavity where the 
spongy bone was replaced by tumor tissue 
(Fig. 5). The distribution of the newly formed 
bony lamellae did not follow the rules of static 
and no evidence of previous destruction of the 
bone was detected. No metaplastic new forma- 
tion of bone was noted in the fibrous stroma of 
the tumor. 

Sections from other bones (including L-1 and 
L-3) did not show changes of note. 

The rest of the microscopic study confirmed 
the absence of a primary adenocarcinoma in 
other organs. 

Final Diagnoses. (1) Adenocarcinoma, lung, 
left, extensive, with metastasis to hilar lymph 
nodes, right and left, adrenal glands, right and 


<6 an Vou. 76, No. 1 Metastasis of Bronchogenic Carcinoma to Bone 83 
: 
ere 
‘he 
ere 
no 
ent 
wing 


84 Harold Feld and Renzo G. Olivetti 


Jury, 1956 


Fic. 5. Osteoblastic reaction, pronounced, around metastatic carcinoma 
invading marrow spaces (body of L-2). X80. 


left, and to the body of L-2—the latter osteo- 
blastic. (2) Emphysema, pulmonary, right. (3) 
Dilatation and hypertrophy of ventricle, right, 
due to overstrain. (4) Fatty metamorphosis of 
liver, moderate. 
DISCUSSION 

It is well known that bone metastasis 
secondary to bronchogenic carcinoma is 
seen fairly frequently. Mattich,” in a study 
of 65 cases, found 25 per cent metastasis to 
bone. Ochsner and DeBakey"™ found bone 
metastasis in 21.3 per cent of 3,047 cases 
of carcinoma of the lung. Rosedale and 
McKay” found involvement of bones in 32 
per cent of 37 cases in which autopsies were 
performed. Abrams! found 32.5 per cent 
skeletal metastasis in a total of 160 autop- 
sied cases in which bronchogenic carcinoma 
was the primary lesion, while Koletsky"! 
found bone metastasis in Ig per cent of 100 
autopsied cases of primary carcinoma of the 
lung. In 100 cases of primary lung carcinoma 
which came to postmortem, Stein and Jos- 
lin?’ found 15 per cent of bone metastasis. 
Ackerman and del Regato? stress the rela- 


tive frequency of lung metastasis to bone. 
Copeland? found an incidence of 17 per cent 
of bone metastasis in carcinoma of the lung. 
Henkin® believes that bone metastasis can 
be demonstrated in more than $0 per cent 
of cases of carcinoma of the lung by careful 
roentgen studies. In a series of 36 autopsied 
cases, antemortem roentgen examination 
revealed the presence of bone metastasis in 
19 patients ($3 per cent). The findings were 
corroborated in 14 (40 per cent) of these 
patients at necropsy. These findings are 
higher than the usually reported incidence. 

It is true that routine roentgenograms of 
the skeletal system, “‘pin-pointing”’ lesions 
that might easily be missed on routine au- 
topsy examinations, could raise the per- 
centages. However, it is also apparent that 
many cases of osteolytic metastasis, es- 
pecially to the spine, even when fairly ex- 
tensive, are either late to appear or do not 
appear at all on roentgenography, unless 
the tumor incites an osteoblastic reaction.” 
Schmorl'® quotes the work of Bohring and 
Prevort who created small defects (1.5 cm. 
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in diameter) in trabecular bone and failed 
to find these by roentgenographing the 
specimens. Borak* experimentally found 
that with extensive destruction of trabecu- 
lar bone, one failed to produce a lesion 
detectable on roentgenograms. He also 
showed that destructive defects produced 
in spongy bone will not visualize, while the 
same defect made in compact cortical bone 
can be well seen. Shackman and Harrison” 
likewise pointed out the discrepancy be- 
tween roentgenograms made near the time 
of death and autopsy findings of metastasis 
to bones. They were able to demonstrate 
that large metastases to the vertebral 
bodies were not visualized even on the ex- 
cised specimens, where the trabecular pat- 
terns could be clearly seen and the bone 
detail was not obscured by superimposed 
soft tissues. They stated that in more than 
one half of the cases they examined, macro- 
scopically visible bone metastases were 
roentgenologically invisible. 

We have observed similar findings, where 
on the roentgenograms only one or two ribs 
or vertebral bodies were involved with 
metastatic lesions, yet on postmortem a 
few days later practically all the ribs and 
many of the vertebrae were extensively 
involved. 

Knutson,'° quoting Chasm in regard to 
osteolytic metastasis to the vertebral bod- 
ies, stated that the latter was able to show 
experimentally that ‘“‘a defect in the can- 
cellous bone of up to a quarter of the vol- 
ume of the body does not influence the 
tadiogram so long as the compact layer is 
intact.” The destructive lesion in the can- 
cellous portion of the bone must have a 
diameter of at least 15 mm. in order to be 
visualized on the film. Nissl, according to 
Knutson,!° was able to demonstrate de- 
structive lesions in excised vertebral bodies 
by use of laminagraphy when the defect 
was not seen on the routine films. Knutson, 
employing laminagraphy on experimentally 
produced lesions in vertebral bodies, was 
able to corroborate these findings even 
when the excised specimens were immersed 
in water to simulate actual conditions as 
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seen in the body with superimposed tissues. 
However, he found that even with this 
technique some of the smaller lesions could 
be missed. 

The vast majority of bone metastases 
from bronchogenic carcinoma are osteolyt- 
ic. Nevertheless, we were able to find a few 
specific references to osteoblastic metasta- 
ses in the literature of the past twenty-five 
years. Copeland,’ in discussing bone metas- 
tases secondary lung tumors, stated 
that his films showed “areas of bone de- 
struction with slight new bone formation, 
often within the area of destruction.” 
Hirsch and Ryerson® reported 4 cases of 
metastases of bronchogenic carcinoma to 
bone in which the pathologic picture simu- 
lated endothelioma of bone and showed 
osteosclerosis. No roentgen findings were 
reported in the article. Schmorl’s article" 
contains an illustration of multiple osteo- 
blastic metastases to the lumbar spine 
secondary to cancer of the lung. Coley® 
stated that bronchogenic carcinoma gives 
rise to bone metastases which are charac- 
terized by increased radiolucency with little 
tendency to produce reactive bone. Ab- 
rams,' in determining the primary site of 
an osteoblastic lesion in the male, con- 
cluded that the prostate gland should be 
thought of first, but stomach, pancreas and 
bladder should also be kept in mind. Simi- 
lar conclusions were reached by Stein,!® 
Brailsford,' and Ackerman and del Regato.? 
A few radiologists, and others with whom 
we have conferred, claim that they have 
seen cases of osteoblastic metastases or 
combined osteolytic and osteoblastic me- 
tastases secondary to bronchogenic car- 
cinoma, but such cases have not been re- 
ported. 

What are the factors producing osteo- 
blastic metastasis? Why do some tumors 
produce solely osteoblastic metastasis and 
others osteolytic? Or, why do we find the 
same tumor producing osteolytic and 
osteoblastic metastases, sometimes both 
processes lying side by side in the same 
bone? 

Willis,” quoting Goetsch and Axhausen, 
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believed that osteoplasia was due to some 
chemical influence originating from the 
tumor tissue which excited the bone to 
proliferation. According to this author, new 
bone formation following cancerous inva- 
sion is no more peculiar than the prolifera- 
tion of the connective tissue stroma in 
desmoplastic growths, or than the astro- 
cytic reaction to tumors invading central 
nervous tissue. Osteoplasia, desmoplasia, 
and glial proliferation are in the same cate- 
gory; they are all stromal reactions to in- 
truding neoplasms, and it is highly probable 
that the causative factors are similar in all. 
Coley® stated that bone formation seen in 
osteoblastic metastatic foci is not a result of 
metaplasia of tumor cells, but arises from 
the stroma of the carcinoma, or as a reac- 
tive phenomenon on the part of the osteo- 
blasts responding to the stimulus to repair 
destroyed bone. It is well known that 
osteoblastic reactions may be seen after 
roentgen therapy in cases in which the le- 
sions were destructive in character. One of 
us (H.F.) has seen this occur in treatment 
of bone metastasis secondary to breast 
carcinoma; the osteoblastic reaction in this 
instance implies destruction of tumor tissue 
and subsequent reparative processes. 
Brunschwig,’ in a series of animal experi- 
ments, has shown that intramedullary new 
bone is produced in two ways. Part of it 
results from stimulation of endosteal osteo- 
blasts by masses of carcinoma cells develop- 
ing in the marrow cavity, part from the 
endosteum detached from the cortex and 
progressively displaced from its normal bed 
by the expansile growth of the tumor. This 
new bone is, therefore, not produced by 
metaplasia of fibroblasts and/or other ele- 
ments of the marrow into osteoblasts. 
Endosteal new bone formation may also 
result from local circulatory disturbances as 
postulated by von Recklinghausen. Im- 
pairment of circulation leading to actual 
infarction will stimulate osteogenic activity 
on the part of the quiescent osteoblasts 
(endosteum) in and about the infarcted 
zones. Infarction of the marrow might also 
result from multiple small tumor emboli. 
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Another point brought out by Brunschwig 
is that new bone formation in the supra- 
cortical portions of osteoblastic metastasis 
is the result of periosteal activity, as this 
membrane is progressively elevated by the 
accumulation of carcinoma cells beneath it. 
Brunschwig adds that in rare cases (for 
instance, Micseh’s'®) the carcinoma cells 
may produce a substance which causes 
metaplasia of the connective tissue into 
osteoblasts in and about the metastasis. 

The extensive adenocarcinoma of lung, 
just reported, showed copious mucin forma- 
tion on the part of the tumor cells in the 
primary focus and in the metastatic lesions. 
Mucin formation is a common feature of 
this type of lung neoplasm although it also 
occurs in other varieties of bronchogenic 
carcinoma.'* Osteoblastic metastases are 
common in carcinoma of the prostate gland 
and are occasionally found in cases of 
mucin-forming adenocarcinoma originating 
in the gastrointestinal tract. To our knowl- 
edge they are very rare when the primary 
neoplasm is in the lower respiratory tract. 

In accordance with the experimental 
findings of Brunschwig,’ we believe that 
the productive lesions—subperiosteal and 
endosteal new bone formation—depend on 
the stimulation of osteoblasts by the 
rapidly proliferating mucin-forming tumor 
cells. Thus, endosteal osteoblasts produce 
heavier trabeculae and new bone is formed 
over the sheets of tumor elements which 
infiltrate between the periosteum and the 
adjacent cortex. 


SUMMARY 

1. A case of bronchogenic carcinoma 
(columnar cell, mucin forming) with osteo- 
blastic metastasis to the spine is presented. 

2. The pathogenesis of this type of 
metastasis is discussed. 

3. The problem of the true incidence of 
all bone lesions secondary to bronchogenic 
carcinoma is reviewed on the basis of the 
recent literature. 


Veterans Administration Hospital 
Bay Pines, Florida 
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CIRCUMSCRIBED PULMONARY LESIONS IN PERIAR- 
TERITIS NODOSA AND WEGENER’S 
GRANULOMATOSIS* 


By JAMES V. ROGERS, JR., M.D.,t and ALBERT E. ROBERTO, M.D. 


EMORY UNIVERSITY, 


N CLASSICAL periarteritis nodosa, the 

lungs are involved in about one-fourth 
of the cases.! Doub, e¢ a/.2 described the 
roentgen appearance of pulmonary lesions in 
classical periarteritis. They observed mod- 
erate or pronounced hilar enlargement in 
most cases. Prominent linear markings were 
present throughout the lung fields in the 
milder cases with occasional small question- 
able nodulations. The more advanced cases 
showed extensive perivascular and paren- 
chymal infiltrates frequently with haziness 
extending peripherally from the hilus, giv- 
ing a bat wing appearance. There did not 
appear to be any particular area of predi- 
lection for the pulmonary infiltrates. Nod- 
ules were seen in several cases and pleural 
fluid in 2 cases. Cardiac enlargement was 
present in some instances and this com- 


bined with the lung changes produced 
picture simulating pulmonary congestion, 


uremia, or allergy. Doub, e¢ a/.* suggested 
that pulmonary involvement in periarteri- 
tis nodosa indicates a poor prognosis. 

An increasing number of case reports are 
appearing in the literature describing a 
closely allied disease which is considered by 


some to be a respiratory-renal subtype of 


periarteritis nodosa and by others to be a 
separate entity, designated variously 
Wegener’s granulomatosis, necrotizing 
granulomatosis, granulomatous glomeru- 
lonephritis, and granuloma with periarteri- 
tis nodosa.*:* This condition is character- 
ized by necrotizing granulomatous lesions 
in the upper air passages or lower respira- 
tory tract or both, generalized necrotizing 
vasculitis, and focal glomerulitis. Clinically 
this syndrome is usually initiated by a 


as 


GEORGIA 


severe sinusitis, rhinitis, or unresolving 
pneumonitis. This may be accompanied or 
followed by signs of generalized vasculitis, 
and renal damage. The illness usually ter- 
minates fatally. Fahey, e¢ a/.° found 18 cases 
reported in the literature, and reported 7 
additional cases. No infectious agents have 
been identified as the cause for the granu- 
lomatous respiratory tract lesions although 
extensive bacteriologic studies have been 
made in several of the cases. Apparently 
the vascular lesions are identical to those 
seen in other forms of periarteritis nodosa; 
however, the granulomatous lesions are not 
believed to be seen in classical periarteritis 
nodosa. The pulmonary lesions in this con- 
dition are nearly always sharply circum- 
scribed, and frequently undergo cavitation, 

The physician has an ever increasing re- 
sponsibility in the accurate identification 
and diagnosis of pulmonary lesions because 
of the likelihood of malignancy in certain 
cases. Within the last few years, numerous 
investigators have analyzed the roentgen 
characteristics of circumscribed lesions of 
the lungs in an attempt to establish criteria 
to help differentiate benign from malignant 
lesions.’ Since one may find circumscribed 
lesions of the lungs in both classical periar- 
teritis nodosa and in Wegener’s granulo- 
matosis that may not have any identifying 
roentgenologic criteria, but which on cor- 
relation with clinical information may be 
readily identified, the following 3 cases are 
reported. 


REPORT OF CASES 


Case 1. V.G., a thirty-two year old white 
school teacher was first admitted to Emory 


* From the Department of Radiology and Surgery (Thoracic Division) of the Emory University School of Medicine, Emory Univer- 


sity, Georgia. 


} Assistant Professor of Radiology, Emory University School of Medicine. 


t Resident on Thoracic Surgery, Emory University Hospital. 
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(C) 
20-53 


University Hospital on 6-24-53, complaining of 
severe headache, nausea, and vomiting for 
three weeks. About two weeks before admission 
she noticed that her left eyelid drooped and 
appeared swollen. This had progressed so that 
her left eye was completely closed. 

Physical examination revealed a_ widely 
dilated pupil on the left that failed to react to 
light or accommodation. There were proptosis 
and complete ophthalmoplegia on the left. Ad- 
mission laboratory studies, including urinalysis, 


Fic. 1. Case 1. (4) Normal roentgen appear- 
ance of the chest on first admission. (B) 
Chest three months later showing circum- 
scribed densities in both apices and in left 
lower lobe. (C) Laminagram showing cavi- 
tation of the lesions. 


were normal. Numerous roentgen studies, in- 
cluding chest roentgenograms, were normal 
(Fig. 14). An expanding intracranial lesion was 
suspected, and bilateral carotid arteriography 
was performed but no abnormality was found. 
This was followed by a pneumoencephalogram, 
which, likewise, appeared normal. 

On 7-17-53, an exploratory left subtemporal 
craniectomy was performed. This revealed a 
markedly thickened dura, which was extremely 
vascular, with yellowish-gray granulations, 
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and a gelatinous appearance suggesting an in- 
flammatory process of the dura. Pathologic 
examination of a portion of the dura showed 
fibrosis, necrosis, and acute and chronic in- 
flammation. Postoperatively the patient be- 
came completely blind in the left eye. She ran 
a low grade fever throughout her hospital stay. 
One month after admission, she was discharged 
to another hospital. Her fever continued and 
she began having migratory joint pains. She 
coughed up a considerable amount of blood, 
and a chest roentgenogram revealed several 
pulmonary lesions (Fig. 1B). Her left eye be- 
came infected, and her headaches increased in 
severity. 

Upon readmission to Emory University 
Hospital on 10-5-53, the red blood cell count 
was 3,690,000 with 10.2 gm. Hb. The sedimen- 
tation rate was 118. The white blood cell count 
was 16,750 with 4 bands, 77 segm., 2 eosino- 
phils, 14 lymphocytes, and 3 monocytes. Re- 
peated urinalyses showed one plus to two plus 
albumin, microscopic hematuria, and occa- 
sional white cells and casts. Chest films re- 
vealed multiple cavitary lesions of both lungs 
(Fig. 1C). A frontal craniotomy with orbital 
decompression was performed 10-13-53. 
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Again the dura was biopsied, and pathologic 
examination revealed subacute and chronic 
inflammatory changes with vascular lesions 
highly suggestive of periarteritis nodosa or 
disseminated lupus. Thorough studies to estab- 
lish a possible infectious etiology of the pul- 
monary lesions, including bronchoscopy, spu- 
tum studies, and skin tests, were negative. The 
patient failed to improve in spite of intensive 
treatment and died on 10-30-53, five months 
after the beginning of her illness. 

At autopsy there was marked fibrosis and 
inflammation of the dura due to acute vasculi- 
tis. There were granulomatous lesions of both 
lungs and of the spleen likewise due to vasculitis, 
There were subacute and chronic glomerulo- 
nephritis and interstitial myocarditis. The basis 
of these findings was apparently a collagen dis- 
ease, though no exact classification was at- 
tempted. 


Case 11. This twenty-nine year old white 
male was admitted on 1-20-54 because of a 
“spot on his lung” discovered by his local 
physician. For six weeks he had noticed joint 
pains and night sweats, and he had lost twelve 
pounds in weight. No significant positive 


Fic. 2. Case 1. Large necrotizing granuloma of the right upper lobe as seen on posteroanterior chest film 
and laminagraphic studies. 


‘ 

a4 


gic 
nic 
ons 

or 
ab- 
pu- 
Che 
sive 


ths 


and 
‘ull- 
oth 
itis. 
ulo- 
yasis 
dis- 

at- 


hite 
of a 
local 
joint 
itive 


st film 


Pulmonary Lesions in Periarteritis Nodosa 


Fic. 3. Case 111. (4) No pulmonary infiltrate on initial chest roentgenogram. (B) Pulmonary density which 


physical findings were discovered on admission. 

The Hb was 13.3 gm. and the sedimentation 
rate 97 mm./hr. The white blood cell count was 
10,950 with 75 segm., 3 eosinophils, 19 lym- 
phocytes and 3 monocytes. The Kahn test was 
also negative. Urinalysis revealed a trace of al- 
bumin with occasional white cells. Roentgen 
examination of the chest showed a large cavi- 
tary lesion in the right upper lobe with calcifi- 
cation in its center (Fig. 2). 

The patient was discharged on antibiotic 
therapy, and readmitted for surgery on 2-6-54. 
Again on this admission albuminuria was pres- 
ent. On 2-8-54, a right upper lobectomy was 
performed. He did well following surgery, and 
was discharged on 2-28-54 on cortisone therapy. 
Pathologic examination of the specimen re- 
vealed a granulomatous lesion of the lung due 
to vaculitis. We have heard that the patient 
died of uremia in August, 1954. 


Case 11. This fifty-eight year old white male 
was first admitted to Emory University Hos- 
pital on 2-25-53 because of diarrhea of seven 


weeks’ duration. There was a past history of 


hemoptysis on several occasions; however, 
chest roentgenograms had always been nega- 
tive (Fig. 34). 


appeared at time of symptoms of pulmonary infarction. 


Physical examination failed to reveal any 
significant abnormalities. Roentgenograms of 
the chest were essentially negative. Red blood 
cell count was 4,640,000 and Hb 12.3 gm. 
White blood cell count was 21,350 with 2 bands, 
82 segm., 5 eosinophils, 8 lymphocytes, and 
3 monocytes. The urine persistently showed a 
trace to 2 plus albumin, microscopic hematuria, 
and casts. Periarteritis nodosa was suspected 
and a muscle biopsy proved this diagnosis. The 
patient was discharged one month following 
hospitalization on cortisone therapy. 

The patient was readmitted for further 
evaluation on 9-21-53 because of a lesion in the 
left lung. He had done well until about six 
weeks before readmission, at which time he 
was seized with sudden pain in his left chest. 
This was accompanied by weakness, but not 
hemoptysis, and was not incapacitating. Roent- 
genograms revealed a density in the left mid 
lung field peripherally (Fig. 3B), which on 
serial studies, gradually increased in size, and 
had a rounded configuration (Fig. 3C and D). 
The differential diagnosis was apparently be- 
tween pulmonary infarction and neoplasm. 
Bronchoscopy and exfoliative cytologic studies 
were negative. A needle biopsy of the mass on 
9-30-53 produced only blood. It was decided to 
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Fic. 3. Case 111. (C) Increase in size of density three weeks later. (D) No change two weeks after C. 


follow the patient a little longer before under- 
taking any surgical procedure. By December, 
three months after onset, the mass had defi- 
nitely diminished in size (Fig. 3), then con- 
tinued to decrease rapidly leaving transverse 
linear scars in this area (Fig. 3F and G). 


DISCUSSION 


Both Cases 1 and 11 present the features 
of Wegener’s granulomatosis, 7.e., necrotiz- 
ing granulomata of the respiratory tract, 
generalized arteritis, and glomerulitis. The 


Fic. 3. Case 11. (E) Diminution in size of lesion one month after D (7 weeks after onset of symptoms). 
(F) Residual scarring five months after onset. (G) No change sixteen months after F. 
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roentgen appearance of the pulmonary le- 
sions in these 2 cases is very characteristic 
though not specific. In Case 1, there are 
four sharply defined, well circumscribed 
pulmonary granulomata, at least two of 
which showed central irregular cavitation 
surrounded by a thick wall. These varied 
from about 14 to 4 cm. indiameter. In Case 
1, there is a single sharply defined, well 
circumscribed granuloma in the right upper 
lobe measuring about 7 cm. in diameter, 
which on laminagraphy showed a central 
area of calcification about I cm. in size 
surrounded by irregular cavitation and a 
thick wall. 

In Case 111, the slow evolution of a some- 
what rounded pulmonary density in the 
left mid lung field laterally caused us a 
great deal of concern regarding the pos- 
sibility of malignancy.® However, the pa- 
tient was known to have periarteritis and 
his history was somewhat suggestive of 
pulmonary infarction. The latter impres- 
sion appears to have been correct since the 
“mass” slowly resolved over a period of 
four months leaving only linear transverse 
scars. 

SUMMARY 


Attention is directed to the sharply cir- 
cumscribed nature of pulmonary lesions in 
Wegener’s granulomatosis and in certain 
cases of pulmonary infarction associated 
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with periarteritis nodosa. The tendency for 
cavitation in the necrotizing granulomata 
is emphasized, together with the clinical 
findings suggesting generalized vasculitis or 
glomerulitis. These findings in combination 
with a circumscribed pulmonary lesion should 
arouse a suspicion of Wegener’s granuloma- 
tosis or pulmonary infarction associated 
with classical periarteritis nodosa. 


James V. Rogers, Jr., M.D. 
Emory University Hospital 
Emory University, Georgia 
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ROENTGEN FINDINGS IN A CASE OF 
CHRONIC MELIOIDOSIS* 


By CHARLES P. ODERR, M.D., and JAMES F. SHAW, M.D. 


NEW ORLEANS, LOUISIANA 


ELIOIDOSIS is an infection re- 

sembling glanders and is caused by a 
similar organism, the Malleomyces pseu- 
domallei. This gram-negative bacillus is 
also referred to as the Pfeifterella Whitmore. 
It is thought to be transmitted by rats 
and other animals. Although the acute form 
of the disease is much more common than 
the chronic, the only previously reported 
case in the United States (McDowell and 
Varney") was of the chronic variety. This 
case was not of roentgenologic interest 
because the lesions were apparently con- 
fined to the soft tissues of the buttock 
and thigh. There are few reports of the 
roentgen findings in the literature. One 
illustrated report by Mayer!® concerns a 
British soldier who contracted the disease 
in India. This case makes an interesting 
parallel with the present case and will be 
mentioned in more detail later. Since 


there is apparently some difficulty in cul- 
turing or recognizing the organism, it is 
not impossible that many undiagnosed 
cases exist. 


REPORT OF A CASE 


The present case is that of a white man, aged 
thirty-four, who was admitted to the Veterans 
Hospital in August, 1948, with unresolved 
pneumonitis. This had been unsuccessfully 
treated for a month with penicillin. The chest 
roentgenograms showed mottled or slightly 
nodular densities in the left mid-field, which 
soon developed multiple cavities. Laboratory 
findings were not unusual. There was no ap- 
preciable benefit from streptomycin, which was 
given in November (Fig. 1). 

In January, 1949, the infiltration was defi- 
nitely increased. A lobectomy was done in 
February, followed by a febrile course and ex- 
tensive empyema. The remaining part of the 
left lung showed small areas of infiltration (Fig. 
2) but the patient improved sufficiently clini- 
cally to be discharged in April. 


Second Year. In June, 1949, the infiltration 
in the remaining part of the left lung was defi- 
nitely increased and the empyema was not 
clearing. A pneumonectomy was done in Au- 
gust, followed by ten stormy months of em- 
pyema and the development of a_broncho- 
pleural fistula. Early in this period the first 
sign of infiltration in the right lung was noted, 
but it subsided in a month, and by June, 1950, 
the chest disease seemed fairly well under con- 
trol except for residual empyema. 

Third and Fourth Years. In September, 1950, 
the patient had the first attack of pain in the 
left inguinal region spreading to the ilium and 
hip. The roentgen examination was negative 
at this time. The symptoms subsided and dis- 
ease was not to be proved in this area until two 
and a half years later. 

The empyema recurred in December, 19§0, 


Fic. 1. November 5, 1948. The known duration of 
the left lung lesion was three months at this time. 
Laminagrams showed what appeared to be locu- 
lated areas of necrosis. 


* From the Department of Radiology, Veterans Administration Hospital, New Orleans, Louisiana. 
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Fic. 2. February 2, 1949. Shows recurrence in left 1G. 4. October 2, 1952. Increase in right lung in- 
upper lung after removal of left lower lung. filtration; alternating nodular and necrotic areas. 
Nodular areas present. 7 

and intermittently during all of 1951 and part 
of 1952. 

Fifth Year. In September, 1952, a definite 
recurrence of the right midlung field infiltration 
was seen roentgenographically (Fig. 3 and 4). 
This resolved in five weeks while the patient 
was under treatment with chloromycetin. The 
abdomen was explored in January, 1952, 
because of a painful mass in the right upper 
quadrant. Multiple small liver abscesses were 
found but no organism was isolated from 
numerous cultures, and the symptoms sub- 
sided. In April, 1953, the right lung infiltration 
again recurred, this time with cavitation. 

Sixth Year. The right lung infiltration again 
improved on chloromycetin, but six months 
later an apical lesion appeared and progressed. 
In November, 1953, there was recurrence of the 
low back pain radiating into the left pelvis and 
thigh. Evidence of destruction without bony 
reaction was found by roentgenogram. The 
lesion was in the posterior part of the ilium 
adjacent to the lower half of the sacroiliac ar- 
ticulation (Fig. 5). An osteomyelitic lesion 

pee Ale al appeared in the right seventh rib at about the 

Fic. 3. September 30, 1952. Remainder of left lung Same time (Fig. 6). This was removed for ex- 
has been removed and invasion of right upper lung haustive diagnostic study. Malleomyces 
is shown. pseudomallei was isolated on several different 
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Fic. 5. November 16, 1953. Destructive lesion in 
left ilium adjacent to lower part of sacroiliac ar- 
ticulation. 


media and by guinea pig inoculation. A four 
plus complement fixation in the patient’s 
serum was obtained. 

Differential Diagnosis. The pulmonary infil- 
tration at one stage or another resembled 
tuberculosis, fungus and lymphoma. The de- 
struction in the bones suggested a low-grade 
osteomyelitis such as might be produced by 
tuberculosis, brucellosis, fungus disease, or by 
neoplasm. In the same age group we have seen 
sarcoma, lymphoma, carcinoma from upper air 
passages and lungs produce similar bone lesions. 


Comment. This case presents marked 
similarities to Mayer’s case except that 
the disease began in the lungs, whereas in 
his case it began in the pelvis. Both de- 
veloped clinical symptoms approximately 
three years after Army discharge, one from 
British Army service in India, and the other 
from United States Army service in the 
Pacific.* The British case was in Singapore 
for the three years following discharge, 
and the American case was in Louisiana. 
In both, the disease began insidiously with 
slow migration to various parts of the lung, 
skeleton, and soft tissues. The course of 

* Patient remembers that there were many brown rats around 
his camp in Okinawa in 1945, and that during this period, he 


awoke one morning with a swollen lip which could have been due 
. 
to_a bite. 
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Mayer’s case as compared with the course 
of the Louisiana case was as follows: 

First Year. In Mayer’s case the present- 
ing symptom was lumbo-sacral stiffness. 
There was gradual deterioration of the 
patient and development of an abscess 
over the lumbosacral area. Rubbery in- 
guinal lymph nodes were present. Our 
case had only left lung disease during the 
first year. 

Second Year. Mayer’s case showed bone 
destruction in pelvis and dorsal spine and 
pulmonary infiltration. Our case showed 
spread of the disease from the left to right 
lung. 

Third Year. In Mayer’s case there was 
invasion of the hip joint and formation of 
multiple abscesses. The diagnosis was 
established toward the end of this year and 
treatment with autogenous vaccine and 
sulphadiazine begun. For our patient the 
disease was relatively quiescent during the 
third year. There was an attack of left 
pelvic pain which might have been an 


Fic. 6. March 23, 1953. Lung lesion has improved 

under chloramphenicol, but destructive lesion now 
apparent in right seventh rib. Organism cultured 
from biopsy taken of this rib. 
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aborted invasion of this area because bone 
destruction and suppurating nodes later 
appeared in this region. 

Fourth Year. Mayer’s case showed res- 
olution of the chest pathology, and all 
pelvic sinuses healed. The patient was dis- 
charged. Our patient developed liver ab- 
scesses, diagnosed on exploratory laparot- 
omy. These subsided but he had a recur- 
rence of infiltration in the right lung and 
of the empyema in the left chest. 

Fifth Year. This year was occupied with 
fluctuating disease in the right lung for our 
patient. 

Sixth Year. There was bone destruction 
in the left ilium and right seventh rib and 
later suppuration of inguinal lymph nodes. 

The organism was easily cultured from 
the resected rib specimen. The reason for 
the repeated failures to successfully culture 
the organism previously was not explained. 


SUMMARY AND CONCLUSION 


A case of chronic melioidosis involving 
the lungs and bones has been followed for 
nearly six years. The lung lesions were 
suggestive of tuberculosis or similar chronic 
disease. Some lesions resolved and others 
formed cavities. The bone lesions were those 
of low-grade osteomyelitis without appre- 
ciable bony reaction. 

Although the roentgenographic appear- 
ance, per se, does not seem distinctive, the 
low-grade chronicity, migration, and _pe- 
riodic exacerbations should be suggestive 
of the disease. When tissue diagnoses of 
“non-specific granuloma” received, 
melioidosis should be included in the 
differential diagnostic study. It is possible 
that with awareness, the culture and recog- 
nition of the organism will not prove dif- 
ficult, and that the disease will not prove 
to be as rare as it now seems. 

Charles P. Oderr, M.D. 
Veterans Administration 

Hospital No. 5235 

New Orleans 12, Louisiana 
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RECURRENT PULMONARY HEMORRHAGE WITH 
HEMOSIDEROSIS: SO-CALLED IDIOPATHIC 
PULMONARY HEMOSIDEROSIS 


By ANDRE J. BRUWER, M.B., Cu.B. 


Section of Roentgenology 


ROGER L. J. KENNEDY, M.D. 


Section of Pediatrics 


and 
JESSE E. EDWARDS, M.D. 


Section of Pathologic Anatomy 
Mayo Clinic and Mayo Foundation* 


ROCHESTER, MINNESOTA 


DATE approximately 43 cases ofa 
disease referred to as idiopathic pul- 
monary hemosiderosis have been described 
in the 8,10,12 16,18—20,22—30 The 
term “idiopathic pulmonary hemosidero- 
sis” is unfortunate because it does not 
draw attention to the fact that it is the 
pulmonary hemorrhages that idio- 
pathic, whereas the cause of the hemosidero- 
sis, that is, the bleeding, is known. 

The condition has been called ‘“‘idio- 
pathic pulmonary hemosiderosis” in order 
to distinguish it from the cardiac type of 
pulmonary hemosiderosis which is usually 
attributable to mitral heart disease or 
chronic left ventricular failure.!7 Other 
terms that have been used to describe idio- 
pathic pulmonary hemosiderosis are: essen- 
tial brown induration of the lungs, hemo- 
lytic anemia with pulmonary hemosidero- 
sis, essential pulmonary hemosiderosis 
and Ceelin-Gellerstedt syndrome. 

From a review of papers on this subject 
certain generalities may be made. The 
main manifestations are hemoptysis, 
anemia and roentgenologic evidence of 
pulmonary hemorrhages. Of the cases that 
have been described in the literature, the 
ratio of females to males having the disease 
has been about 3:2. 

The age of the patient at onset of the 
disease was one year or less in 6 cases. In 
24 cases the children were five years of age 
or less. In only 3 reported cases did symp- 


toms start when the patient was twenty 
years of age or older.*:>.6 

The average duration of life after the on- 
set of symptoms among 25 patients who 
died before the age of twenty years was 
about two years. Thirteen patients, who 
were still alive at the time their cases were 
reported, had had the disease for an aver- 
age of about four years. In at least 5 of the 
13 the condition was still active, while in 
at least 3 the condition was described as 
improving. 

It would seem, therefore, that the prog- 
nosis is grave, but that recovery is not un- 
known. The ultimate outlook, however, 
for those who apparently do overcome their 
disease, is, as yet, not known. 

Hodson and associates have pointed out 
that the clinical picture may follow two 
general patterns. In one type recurring 
acute episodes may end the patient’s life 
in a matter of months. In the other the 
onset is more insidious and the duration 
more prolonged. The following more de- 
tailed descriptions of these two types are 
taken from the work of Hodson and asso- 
ciates. 


CLINICAL PATTERNS 


Acute Type. Attacks of upper respiratory 
distress occur, the usual symptoms being 
dyspnea, cough, weakness, cyanosis, fever 
and pallor. Attacks of abdominal pain are 
not uncommon. Hemoptysis, one of the 


* The Mayo Foundation in Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota. 
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commonest symptoms, may occur during 
the first attack, but may only become 
manifest during later episodes. As a rule 


it is not massive, consisting essentially of 


blood-stained sputum. Physical signs usu- 
ally lead to a diagnosis of bronchitis or 
pneumonia. In later stages clubbing of the 
digits may occur. Hepatosplenomegaly not 
infrequently occurs, presumably secondary 
to cardiac failure. Anemia is common. 

During the intervals between the acute 
episodes, the patient may appear to be in 
fair health. The anemia usually responds 
dramatically to administrations of iron or 
transfusions of blood, or to both. 

Insidious Type. In this pattern acute 
episodes may occur, but most episodes are 
mild and merely ill-defined exacerbations 
on the background of a chronic illness. 
Hodson and associates stressed that this 
variety of the disease may not be properly 
identified, and that in such cases serial 
roentgenograms or repeated gastric analy- 
sis for hemosiderin-containing macro- 
phages may aid in establishing the diagno- 
sis of idiopathic pulmonary hemosiderosis. 

The differential diagnosis revolves about 
those conditions causing pulmonary hemor- 
rhage or anemia or both. 

Tests for blood dyscrasias, including in- 
creased bleeding tendencies, usually give 
negative results. In a case reported by 
Wiesmann and associates hemolytic activ- 
ity was evidenced by a positive result to a 
direct Coombs test with dilutions up to 
1:64. 

Numerous and varied examinations were 
reported in many of the cases. In none of 
these examinations were the findings of 
consistent value in establishing an etiolog- 
ic factor. The coagulation and bleeding 
times were usually normal, but sometimes 
slightly prolonged. The erythrocyte sedi- 
mentation rate was normal or elevated. 
The fragility of the erythrocytes was nearly 
always normal. The numbers of platelets 
were usually within normal ranges varying 
Irom 120,000 to 480,000. Leukocyte counts 
varied from 4,800 to 42,000. In some cases 
the Rh factor was present while in others 
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it was absent. The results of Mantoux and 
tuberculin tests usually were negative. Ex- 
aminations of sputum showed hemosiderin- 
containing macrophages but no particular 
organisms were found consistently. Re- 
sults of examinations of urine were usually 
negative, but in some cases albumin was 
present; urobilinogen was increased in 
some; occasionally a few erythrocytes were 
present. Results of examinations of stools 
were negative for parasites but occasionally 
positive for occult blood. Ellman and Gee 
pointed out that the only evidence of 
hemoptysis may be occult blood in the 
stool. Serologic examinations for syphilis 
gave negative results. An occasional pa- 
tient underwent bronchoscopic examina- 
tion with negative findings. 

The roentgenologic findings are a reflec- 
tion of the pathologic changes in the lungs. 
Roentgenologic changes, therefore, are 
those associated with frank pulmonary 
hemorrhage. The features of the roentgeno- 
gram are essentially multiple, blotchy, 
rapidly clearing shadows. With each epi- 
sode of pulmonary bleeding, the pattern 
will be different in detail but of the same 
general appearance. No other condition 
will cause similar roentgenologic findings 
in children. 

In association with repeated bleeding a 
fine, reticulostriate pattern evident in the 
roentgenograms ultimately develops. Not 
infrequently the hilar lymph nodes appear 
enlarged on the roentgenogram, and such 
enlargement has been confirmed at ne- 
cropsy. 

In the following cases the patients had 
clinical features consistent with those of 
patients having so-called idiopathic pul- 
monary hemosiderosis. Necropsy findings 
are given in 2 cases. 

REPORT OF CASES 

Case 1. Clinical Features. A twelve-year-old 
American Indian boy was registered for the 
first time at the Mayo Clinic in July, 1951, 
with a chief complaint of coughing up blood. 

The patient had had measles, chicken pox 
and whooping cough, and, since the age of one 
and one half years, he had had frequent episodes 


6 
ty 
n- 
ho 
as 
ho 
re 
er- 
he 
in 
as 
in- 
rer, 
eir 
out 
wo 
ing 
life 
the 
ion 
de- 
are 
tory 
eing 
ever 
are 
the 


100 A. J. Bruwer, R. L. 
of what had been diagnosed as pneumonia. 
Since the age of seven years he had had re- 
current attacks of hemoptysis associated with 
high fever. Over a period of some years dyspnea 
had developed. At times he had had episodes of 
weakness, anorexia and pain in the back and in 
the thorax. 

Examination revealed a pale but fairly well- 
developed boy. Some clubbing and cyanosis of 
the finger tips were noted and a few rales were 
heard in the thorax. 

The results of laboratory investigations of 
the sputum and gastric washings for tubercle 
bacilli and pathogenic fungi were negative 
both by culture and by smear. The sputum con- 
tained moderate quantities of hemosiderin- 
containing macrophages. Tubercle bacilli were 
not present in the urine, but, on occasion, small 
amounts of albumin were noted. 

Tuberculin, histoplasmin and_ coccidioidin 
skin tests gave negative results. In the avian 
tuberculin test the results were positive when a 
solution in a strength of 1:100 was used. The 
erythrocytes numbered from 2,700,000 to 
4,500,000 per cubic millimeter of blood. Values 
for hemoglobin varied from 6.4 to 12.8 gm. per 
100 cc. of blood. Direct serum bilirubin was 
negative, while the indirect value was within 
normal limits (0.4). The blood coagulation 
time was six minutes. The erythrocyte sedi- 
mentation rates (Westergren) on two occasions 
were 33 and 122 respectively in one hour. 
Leukocyte counts varied between 5,300 and 
9,300 cells per cubic millimeter of blood. 
Differential leukocyte counts showed the fol- 
lowing variation in percentages: lymphocytes, 
from 39.0 to 15.0, monocytes, 9.0 to 3.0, seg- 
mented neutrophils, 46.0 to 54.0, banded 
neutrophils, 0 to 28.0, eosinophils, 5.5 to o and 
basophils 0.5 to o. Bronchoscopy performed on 
two occasions did not show any abnormality. 

In the seven months that followed this pa- 
tient’s first admission to the clinic, he had a 
number of episodes of hematemesis, thoracic 
pain, dyspnea and anemia. At his final admis- 
sion in January, 1952, peripheral edema had 
developed. A cardiologist considered heart 
failure, caused by pulmonary disease, to be 
present. The condition was progressive and, in 
spite of the administration of digitalis, the 
patient died on February 4, 1952. 

Roentgenograms. A roentgenogram of the 
thorax taken at the time of the patient’s first 
admission showed a coalescent miliary infiltra- 
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tion in both lungs with bilateral hilar adenop- 
athy. Miliary tuberculosis was considered as a 
possible diagnosis. About a month later, on 
August 13, 1951, the process had become much 
more extensive and evidence of massive con- 
solidation appeared in the left midlung field. 
On August 24, the process in the left midlung 
had diminished. Evidence of fine, diffuse reticu- 
lonodular infiltration was seen in both lungs and 
the possibility of primary pulmonary hemo- 
siderosis was suggested. 

During the seven months of observation 
prior to the patient’s death the evidence of 
fine reticulation apparent on the roentgeno- 
grams remained unchanged, while more massive 
and blotchy shadows were superimposed at 
varying times and in varying distributions. 

A series of the patient’s roentgenograms 
taken from 1943 to 1950 and kindly loaned to 
us by Dr. C. O. Kohlbry of Duluth, Minnesota, 
showed evidence of numerous episodes of 
pulmonary hemorrhage, of a gradually devel- 
oping reticular pattern of fibrosis and of dep- 
osition of hemosiderin (Fig. 1, 2 and 3). 

Pathologic Features. The essential features of 
necropsy were fibrosis, hemosiderosis and 
arteritis of the lungs; hypertrophy of the right 
ventricle of the heart; diffuse active glomerulo- 
nephritis, and acute necrotizing arteritis of 
the right testis and sciatic nerves. 

Grossly the lungs were heavy, the combined 
weight being 1,700 gm. They were indurated 
and maintained their shape after being re- 
moved from the thoracic cavity. Cutting of the 
lungs met with increased resistance and re- 
vealed brown surfaces. 

Histologic examination of the lungs revealed 
extensive lesions (Fig. 4). Fibrosis, which was 
extensive, was manifested in some regions by 
filling of the alveolar spaces with fibrous tissue 
and uniformly the alveolar walls were increased 
in thickness. The latter feature resulted from 
the presence of considerable fibrous tissue in 
these locations, coupled with cellular infiltra- 
tion. The cells were, for the most part, lympho- 
cytes and macrophages. Hemosiderin was 
found in abundance in macrophages within 
alveolar spaces and thickened alveolar walls, 
and within elastic tissue both of vessels and of 
alveolar walls. In other instances there was 4 
foreign-body reaction to a collection of elastic 
tissue containing iron. Fresh blood was present 
in many of the remaining alveolar spaces. 

The small arteries of the lungs were the site 
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Fic. 1. Serial roentgenograms of the chest: (a) February 20, 1943; (6) three weeks later; (c) August 22, 1946, 
and (d) two weeks later. Note the evidence of hilar adenopathy in ¢ and d. 


of extensive lesions. For the most part these 
lesions were represented by focal fibrinoid 
necrosis of the vascular wall, resulting in dis- 
appearance of the normal elements at the sites 
of the involvement. These included disappear- 
ance of elastic tissue associated with heavy 
cellular infiltration in and around the vessel by 
a variety of cells including macrophages and 
neutrophilic leukocytes. In some instances of 
acute necrosis of the arterial wall pre-existing 
involvement, in the form of medial hyper- 
trophy, and intimal fibrous thickening was evi- 


dent. Occasionally arteries without acute re- 
action showed focal interruptions of elastic 
tissue and replacement of such defects by 
collagenous tissue, suggesting healing of pre- 
existing acute arteritis. 

The weight of the heart had increased to 210 
gm., the anticipated normal weight of the heart 
for a patient of this age being about 150 gm. 
The major abnormalities of the heart were 
dilatation and hypertrophy of the right ven- 
tricle, the wall of which measured 5 mm. in 
thickness. 
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Fic. 2. Additional roentgenograms of the chest: (a) September 13, 1946; (4) twelve days later; (c) September 
19, 1950, and (d) one week later. 


The kidneys were enlarged, the combined 
weight being 290 gm. Gross examination re- 
vealed focal hemorrhages in the cortices and 
medullas. Histologic examination revealed that 
the majority of the glomeruli were involved by 
lesions characterized by cellular proliferation 
of the glomerular tufts, and some glomeruli 
additionally showed proliferation of cells in the 
parietal Jayer to form crescents (Fig. 5a). 
Fibrinoid necrosis was common in the glomer- 
ular tufts. 


In a small number of the glomeruli the cellular 
proliferations noted were associated with in- 
creased amounts of fibrous tissue in the tufts 
and fibrosis of the crescents. There were tubular 
and glomerular hemorrhages. Interstitial in- 
filtration was present in small areas and char- 
acterized by the presence of lymphocytes and 
neutrophilic leukocytes. 

Arteries of the sciatic nerves and right testis 
had lesions essentially like those in the lung, 
characterized by fibrinoid necrosis of the arterial 
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wall and associated with heavy cellular in- 
filtration of lymphocytes and neutrophils in 
and around the involved artery (Fig. 54). The 
picture was that of periarteritis nodosa. In 
addition to the features outlined there was 
supportive evidence for congestive heart failure 
in the form of chronic passive congestion of 
the spleen and liver, as well as 300 cc. of fluid 
in the abdominal cavity, 400 cc. in the right 
pleural cavity and 100 cc. in the left pleural 
cavity. 


Case 1. An eighteen-year-old boy consulted 
physicians at the clinic concerning a two-year 
history of repeated episodes of cough and 
hemoptysis. At times the hemoptysis had been 
massive and blood was transfused. Occasion- 
ally he also had chills and fever. During the last 
year pallor and dyspnea had developed. 

The only previous illnesses of note had been 
measles and whooping cough in childhood. 

A series of roentgenograms had shown some 
enlargement of the hilar shadows, and a 
gradual development of a frosted-glass appear- 
ance of the perihilar and basal regions of the 
lungs. 

Investigation was essentially negative, ex- 
cept for the picture of hypochromic anemia. 
The values for hemoglobin fluctuated greatly 
as did the numbers of erythrocytes in the 
blood; bleeding and prothrombin times were 
within normal limits, and results of a blood cul- 
ture were negative. Studies of the sputum were 


Recurrent Pulmonary Hemorrhage with Hemosiderosis 


Fic. 3. Roentgenograms of the chest: (a) November 27, 1950, and (4) one month later. Note the 
fine reticulonodular residuum in basal lung field. 


negative for fungi and tuberculosis; examina- 
tions of the urine gave negative results and the 
only abnormal finding on investigation of stools 
was the presence of Giardia lamblia organisms. 
Investigation of the heart did not show any 
evidence of abnormality. A roentgenogram of 
the thorax showed a frosted-glass appearance, 
probably owing to a diffuse or very fine fibrosis 
of the lungs. Bronchoscopy and bronchography 
did not show any abnormality. 

The patient was dismissed with a diagnosis of 
hemoptysis of unknown origin. 

He lived three more years without any im- 
provement in the clinical picture. At the age of 
twenty-one years he died while blood was being 
transfused for circulatory collapse after an 
episode of hemoptysis. 

Necropsy data were supplied to us by Dr. J. 
J. Spier, Fargo, North Dakota. Hepato- 
splenomegaly was noted. Hilar lymph nodes 
were three times their normal size. The lungs 
were firm and fleshy, having a rust-brown sur- 
face and areas of brighter red mottling. The 
cut surface appeared similar, and oozed free 
blood. The bronchial mucosa was slightly red- 
dened. Macroscopically the gastrointestinal 
tract, the genitourinary tract, the adrenal 
glands and pancreas appeared normal. The 
heart was normal except for slight dilatation 
of the right ventricle and atrium. 

On histologic examination the alveoli of the 
lungs were found to be crammed with hemo- 
siderin-containing macrophages, as well as with 
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Fic. 4. (a) Fibrosis of lung resulting from greatly thickened alveolar walls. Alveolar spaces contain macro- 
phages with hemosiderin and fresh hemorrhage (hematoxylin and eosin; X55). (4) Section of pulmonary 
artery showing focal fibrinoid necrosis with loss of stainable elastic tissue (Verhoeft’s stain for elastic tissue 
counterstained with van Gieson’s stain; X80). (c) Section of pulmonary artery showing focal fibrinoid ne- 
crosis and interruption of the tunica elastica. Intimal fibrous proliferation with pronounced luminal narrow- 
ing (Verhoeft’s stain for elastic tissue counterstained with van Gieson’s stain; 170). (d) An arteriole 
shows considerable iron in elastic tissue. Macrophages with hemosiderin in adjacent alveolar spaces 
(Prussian blue stain; 200). (e) An alveolar wall shows elastic tissue containing hemosiderin. Note 
macrophages with hemosiderin in adjacent alveolar spaces (Prussian blue stain; X 340). 


free erythrocytes. Some alveolar septa were 
thickened. Most of the medium-sized and 
small-sized vessels showed destructive changes 
in the elastica. 

The hilar lymph nodes contained hemo- 
siderin-filled reticuloendothelial cells. 


The liver and spleen were congested. The 
gastrointestinal tract, kidneys, adrenal glands, 
heart and pancreas did not show pertinent 
changes. 

Case 11. A fourteen and one half-year-old 
boy came to the clinic on account of a one year 
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Fic. 5. (a2) Glomerulus with cellular proliferation of tuft and focal fibrinoid necrosis involving the axial por- 

tion of the glomerulus. Interstitial cellular infiltration adjacent to glomerulus (hematoxylin and eosin; 

230). (6) A small artery from right testis showing necrosis of the wall and heavy cellular infiltration in 
and around the vessel (hematoxylin and eosin; X 100). 


history of cough and hemoptysis. During this 
time he had been hospitalized once with 
pneumonia and anemia. A roentgenogram at 
the time had shown the bases of both lungs to 
be congested. He responded excellently to treat- 
ment with penicillin and to blood transfusions. 
A few similar episodes had occurred subsequent 
to hospitalization. 

The patient’s roentgenograms taken during 
the year before he came to the clinic were 
obtained and reviewed; they revealed fluctuat- 
ing densities in the bases of both lungs. These 
densities appeared and disappeared on several 
occasions. A fine reticulated pattern had devel- 
oped gradually in the bases and was persistent. 
Investigation at the clinic did not reveal any 
obvious cause for the hemoptysis. The results of 
bronchoscopic and bronchographic studies were 
negative. Studies of the sputum were negative 
for fungi and for tuberculosis. The value for 
hemoglobin and the number of erythrocytes 
varied moderately from normal. 

The patient was last seen about fourteen 
months before the writing of this paper. He 
had been in rather good health and had had 
only occasional minimal hemopytsis. 


COMMENT 

The 3 cases described herein represent 
an entity characterized by recurrent pul- 
monary hemorrhages, anemia and certain 
roentgenographic features. A ready ex- 


planation for the recurrent pulmonary 
hemorrhage is not forthcoming on patho- 
logic examination. 

It has been suggested that clinical sup- 
port of the diagnosis may be obtained by 
needle biopsy of the lung which shows 
hemosiderosis.” 

The findings in the lungs at necropsy in 
Case 1 were essentially like those observed 
by others writing on so-called primary 
pulmonary hemosiderosis. In regard to the 
necrotizing arteritis found in the lungs of 
this patient, it is to be recalled that 
Anspach also found such changes. In the 
cases reported in the literature changes 
in other organs were usually inconspicuous 
and nonspecific. In practically all cases 
organs such as the kidneys, pancreas, liver, 
spleen and heart were described as normal 
in appearance. Among those patients who 
had hepatosplenomegaly, the microscopic 
changes in these organs were those of pas- 
sive congestion. In a fair number of cases 
some degree of hypertrophy and enlarge- 
ment of the right side of the heart were 
mentioned. 

It will be recalled that the patient in 
Case 1 had necrotizing arteritis of systemic 
arteries and active glomerulonephritis. The 
result of the skin test with avian tuberculin 
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was positive for solutions in a strength of 
1:100. The significance of this finding is 
unknown and doubtful. At necropsy lesions 
were not found to account for it. 

The etiology of the syndrome is unknown 
although many factors have been sug- 
gested. Among these are congenital defects 
of tissue, obscure infections, faulty metab- 
olism of iron, periodic pulmonary hyper- 
tension and increased hemolytic tendencies. 

The pathologic features in Case I suggest 
the possibility of a hypersensitivity state. 
The acute lesions of arteries and the dif- 
fuse glomerulonephritis lend support to the 
view that this patient’s problems may 
have been manifestations of such a state. 
In the absence of the acute changes noted, 
the long-standing story of recurrent hemop- 
tysis coupled with evidence of pulmonary 
fibrosis and pulmonary hemosiderosis might 
have been without ready explanation. The 
observations of the acute lesions and our 
experience with other cases support the 
view that the recurrent hemoptysis and the 
pulmonary fibrosis were likewise the result 
of a state of hypersensitivity. 

In other communications’! one of us 
(J.E.E.) reported with others the occur- 
rence of extensive hemoptysis associated 
with necrosis and fibrosis of alveolar walls 
in patients who had glomerulonephritis 
similar to that observed in this patient, and 
in some patients arterial lesions also oc- 
curred in organs other than the lungs. In 
one case a necrotizing arterial lesion was 
found in the lung. Most of the pulmonary 
lesions described in cases reported in the 
literature were more acute than those re- 
ported in our Case 1; however, all cases 
were similar in regard to the healed lesions 
and to the acute lesions present at the time 
of the patient’s death. The extensive 
hemosiderosis described in Case 1 may be 
explained by the recurrent hemorrhage into 
the lungs. The observation that hemosiderin 
was present in elastic tissue of arteries and 
alveolar walls in this patient is not unique. 
We agree with Lendrum that it may be seen 
in other instances of pulmonary hemoside- 
rosis where the deposits are extensive. 
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The role of arteritis of the lungs may 
have been to cause hemorrhage but, as 
might be judged from the other material 
referred to, arteritis of the lung might be 
interpreted as one manifestation of hyper- 
sensitivity, while the hemorrhage into the 
lung might have been caused by yet an- 
other manifestation of the same _ process 
in the form of necrotizing alveolitis. In 
Case 1 necrotizing alveolitis was not obvi- 
ous at the time of pathologic examination, 
but the fibrosis of the alveolar walls and the 
cellular infiltrations are not inconsistent 
with the possibility that necrotizing alveo- 
litis had previously occurred in these loca- 
tions. 

The anemia which is common in this 
condition may be the result of recurrent 
hemorrhages. An indication of the large 
amount of blood that may be lost is given 
by Jonsson and associates. They estimated 
the hydrolyzable iron present in the lungs 
of their patient to be I.g mg. per gram of 
tissue compared with the normal value of 
0.03 mg. per gram of tissue. 

Treatment is directed primarily toward 
the anemia and the patient usually re- 
sponds dramatically to iron therapy or 
blood transfusions. In spite of such _ re- 
sponses, pulmonary hemorrhages tend to 
recur and generally the outcome is fatal. 

Of interest is a case referred to by Gellis 
in which favorable response followed ad- 
ministration of cortisone, although no con- 
clusion could be drawn from this individual 
case. 


SUMMARY 


Reports of three new cases of so-called 
idiopathic pulmonary hemosiderosis are 
added to the 43 already referred to in the 
literature. 

It is stressed that this is an entity with 
characteristic clinical, roentgenologic and 
pathologic features. The ratio of females to 
males in the reported cases is about 3:2. 
The patient’s age at onset of the disease 
has been 5 years or less in the majority of 
cases reported. 

The commonest manifestation is recur- 
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rent pulmonary hemorrhage leading to 
anemia and pulmonary hemosiderosis. Pul- 
monary fibrosis also may be present. The 
disease may be acute and the result fatal in 
a matter of months or it may be insidious 
and of prolonged duration. The prognosis 
is usually poor although recovery is not 
unknown. It is suggested that the underly- 
ing cause of the pulmonary hemorrhage 
may be a hypersensitivity state. 


ADDENDUM 


Since this paper was submitted for publica- 
tion, a case has been reported in the literature in 
which evidence is presented that idiopathic pul- 
monary hemosiderosis is an immuno-allergic 
disease, caused by a still unknown sensitizing 
agent, and that favorable results may be ob- 
tained by splenectomy. These findings are pre- 
sented by Dr. Béla Steiner in his article entitled 
“Essential Pulmonary Haemosiderosis as an 
Immuno-haematological Problem,” Arch. Dis. 
Childhood, 1954, 29, 391-397. 


Dr. André Bruwer 
Mayo Clinic and Mayo Foundation 
Rochester, Minnesota 
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PULMONALE DUE TO CARDIOSPASM *+ 


By ISRAEL STEINBERG, 


ATION pneumonia due to cardio- 
spasm has become an established en- 
tity. In 1951, review of the world’s litera- 
ture disclosed 46 cases of cardiospasm with 
pulmonary complications; to these were 
added 17 new cases.‘ Lake, in the same 
year reported 12 additional cases." In 1953, 
Anderson and associates studied the rec- 
ords of 601 patients with cardiospasm at 
The Mayo Clinic during the twelve year 
period, 1935-1946; 63 (10.5 per cent) had 
pulmonary complications. The commonest 
lesion was aspiration pneumonia; pulmo- 
nary fibrosis, the end result of aspiration 
pneumonitis was next in frequency; bron- 
chiectasis, lung abscess and 
dyspnea simulating asthma occurred to a 
lesser degree.' 

Lipoid pneumonia in association with 
cardiospasm is reported five times in the 
literature: a mediastinal abscess and pneu- 
monia due to aspiration of cream;> min- 
eral oil pneumonitis;'!° and 3 mineral oil 
granulomas of the lung that were dis- 
covered on lung resection.*:” To our knowl- 
edge, cor pulmonale secondary lipoid 
pneumonia has not been previously re- 
corded. In the case herein reported, surgery 
failed to alleviate the cardiospasm. Aspira- 
tion of mineral oil over a two year period 
caused an undiagnosed lipoid pneumonia 
which aggravated respiratory insufficiency 
and cor pulmonale. 

REPORT OF CASE 

A sixty-one year old automobile mechanic 
(N.Y.H. No. 630337) was admitted June 95 
1952, with chief complaints of difficulty in 
swallowing food of eight years’ duration, 
dyspnea for one and one half years, and pains 


in hands, arms, neck and knees for five months. 
Discomfort beneath the lower sternum, at onset 
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* From the Department of Radiology, The New York Hospital-Cornell Medical Center. 
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eight years before, was followed by gastroin- 
testinal roentgen study which revealed cardio- 
spasm. At that time he was able to force food 
into stomach by drinking one or two glasses of 
water. In the past three years, swallowing had 
become more difficult and more and more water 
was necessary to get food into the stomach. 
Occasionally, even this method was ineffective 
and in order to get relief he induced vomiting. 
Shortness of breath developed one and one half 
years prior to admission and became so marked 
that he was unable to walk more than one 
flight of stairs. Five months before admission 
he also developed arthralgia with stiffness and 
swelling of the fingers of the hands, arms, neck 
and knees. 

Examination revealed a chronically ill man 
with evidence of marked weight loss. There was 
slight cyanosis of lips and nails, swelling of the 
right wrist, most marked at the base of the 
right thumb, and diffuse swelling of the fingers 
of both hands; no clubbing was noted. Exami- 
nation of the chest showed a slight lag of the 
left thorax on inspiration. On percussion, the 
right upper lobe anteriorly and the left lower 
chest posteriorly up to the angle of the scapula 
were dull. The breath sounds were diminished 
over those areas and in addition, there was 
some wheezing in the left chest anteriorly. 
Examination of the heart revealed no abnor- 
malities; the blood pressure was 140/80. 

Laboratory examination revealed negative 
serologic tests for syphilis and mild secondary 
anemia. The roentgen examination showed a 
markedly dilated esophagus due to cardio- 
spasm (Fig. 1, 4 and B); the stomach and duo- 
denum were normal. The chest roentgeno- 
grams also showed pulmonary emphysema of 
the right lung; pleural thickening of the left 
hemithorax; and dense infiltration of the left 
lower lung field. Roentgen study of the right 
hand showed marked demineralization of the 
carpal bones, distal radius and ulna. Bronchos- 
copy showed no abnormality except for in- 
creased redness of the mucosa in the lower 
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portion of the left main bronchus. Esophagos- 
copy showed huge quantities of retained liquid 
and food particles in a markedly dilated esoph- 
agus which had an abrupt point of narrowing. 
Biopsy revealed leukoplakia. 

On June 26, 1952, thoracotomy for relief of 
cardiospasm was undertaken. At operation, 
inspection and palpation of the left lung showed 
widespread inflammatory disease of the entire 
left lung; the lower lobe and lingula were re- 
tracted and thickened and _ non-inflatable. 
Biopsy was not done. The left upper lobe was 
less involved and in contrast to the lingula and 
lower lobe appeared to contain normal aerated 
lung. A Heller type procedure was performed 
by incising the muscularis overlying the lower 
esophagus to include 5 cm. of the dilated por- 
tion. The obstruction was relieved. Postopera- 
tively, the patient developed a pleurocutaneous 
fistula with a localized empyema in the left 
lower thorax. After drainage, he improved and 
was discharged after six weeks without dys- 
phagia. Swallowing became “easy” and by 
September 1952 his weight increased from go 
to 144 pounds. 

On January 13, 1953, six months later, the 
patient was readmitted because of cramping 
suprapubic abdominal pain, constipation, 
vomiting and gaseous eructations. Examina- 
tion of the abdomen revealed no masses or 


Lipoid Pneumonia and Cor Pulmonale Due to Cardiospasm 


Fic. 1. (4) Frontal chest roentgenogram shows massive left lower lung field infiltration. The esophagus is 
partially filled with barium and appears as a huge supracardiac mass (arrows). The right lung is over- 
distended. (B) Left lateral esophagram shows the markedly distended esophagus with spasm at the 
distal end (arrow). 


tenderness. Proctoscopy was also negative. 
Esophagoscopic examination showed an irregu- 
lar narrowing of the distal esophagus, beyond 
which a bougie could not be passed. However, 
roentgen examination showed only mild ob- 
struction to the passage of barium. Barium 
enema study showed diverticulosis of the entire 
colon with diverticulitis of the sigmoid. Mineral 
oil, 30 cc. each night at bedtime, was prescribed 
and the abdominal complaints subsided; he was 
soon discharged. 

He was readmitted a year later on February 
18, 1954, with complaints of cough and 
dyspnea. In the interval there had been no 
difficulty in swallowing, regurgitation, ab- 
dominal pain or constipation. He continued to 
take I ounce of mineral oil at bedtime and 
developed a chronic cough productive of 
serous sputum. Bronchoscopy disclosed redness 
of the mucosa of the entire bronchial tree with 
partial atelectasis of the left lower lobe. A chest 
film on February 18, 1954 (Fig. 2) showed fur- 
ther retraction of the heart and mediastinum 
into the left thorax while the right lung was 
clear and well aerated. The left leaf of the 
diaphragm was high and obscured the lower 
lung field. Electrocardiography on February 
20, 1954, revealed right ventricular hyper- 
trophy, whereas on the previous examination, 
June 24, 1952, left ventricular hypertrophy 


1956 
76, No. 1 109 
¥ 
: 


Israel Steinberg and Nathaniel Finby 


Fic. 2. (4) Frontal chest roentgenogram, two years later (March 20, 1954) shows tracheotomy tube in situ 
The heart, trachea and left lower lung are retracted (fibrothorax). A mass (arrow) is present at the right 
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hilus; above is the dilated food-filled esophagus. There are scattered areas of density throughout the over- 
distended right lung. (B) Chest roentgenogram, a year later (February 9, 1955) shows extension of the 


disease. 


was noted. The esophagram on February 23, 
1954, showed dilatation, atony and delay in 
emptying. At this time the vital capacity was 
approximately 54 per cent of normal. He was 
treated with penicillin, dihydrostreptomycin 
and aminophyllin for “‘acute bronchitis” and 
was discharged improved on February 25, 1954. 

In less than a month (March 20, 1954) he 
was readmitted for ‘‘an acute upper respiratory 
infection” of four days’ duration. This time, 
dyspnea was very severe and was unrelieved 
by penicillin therapy. Emergency bronchos- 
copy was performed and even after aspiration 
there was little relief of dyspnea and cyanosis. 
Severe respiratory distress persisted despite 
oxygen therapy and on March 22, 1954, an 
emergency tracheotomy was performed with 
marked improvement. An electrocardiogram 
on March 22, 1954, again showed right axis 
deviation with evidence of right ventricular 
hypertrophy. By April 4, 1954, he was well 
enough to be discharged; soon afterwards, the 
tracheotomy tube was removed without ill ef- 
fects. 

On January 28, 1955, the patient developed 
severe coughing, wheezing and cyanosis. This 
increased with marked dyspnea, stridor and 
cough. Examination revealed dullness and dis- 
tant breath sounds over the left chest with 


wheezing and bronchial breathing; the right 
lung was resonant and clear. The chest film still 
showed pronounced mediastinal shift to the 
left and homogeneous density of the left lung 
field. The patient was treated with oxygen, 
penicillin and dihydrostreptomycin. Mineral 
oil (30 cc.) daily was also prescribed at bed- 
time. Only slight improvement resulted al- 
though the chest roentgenogram twelve days 
after admission showed an increased aeration 
of the left upper lobe with some return of the 
mediastinal contents towards the midline, 
Early on February 15, 1955, he developed severe 
dyspnea and died suddenly. 


AUTOPSY 


Gross Findings. When the chest was 
opened, marked shift of the mediastinum 
towards the left was observed. The right 
pleural cavity contained 100 cc. of yellow 
serous fluid and scattered adhesions were 
present at the apex and along the anterior 
and posterior costal margins. The left 
pleural cavity was completely obliterated 
by dense fibrous adhesions; the parietal 
pleura measured 1.3 cm.; the visceral, 2 to 
3 mm. The lungs (Fig. 3) weighed 1,174 
gm. The left lung was completely fibrotic 
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(except for a small atelectatic portion of the 
upper lobe) and exuded oily yellow fluid. 
On section, clear, yellow, oily fluid oozed 
and creamy yellow purulent material was 
present in the bronchi. The left main bron- 
chus was markedly narrowed; the smaller 
bronchi and blood vessels were thickened. 
In the right lung, there were two large hilar 
masses: one in the upper lobe measured 
9 X §.5 X § cm.; the other was located in 
the lower lobe and measured 8 X 4.5 X 4 
cm. In addition, small fibrous patches were 
scattered throughout; elsewhere, the lung 
was markedly emphysematous. The hilar 
lymph nodes were enlarged up to 3.5 cm. 
in diameter, and on section oily fluid 
drained. 

The heart weighed 400 gm. (Fig. 4); the 
right ventricle wall measured 6 mm.; the 
left, 13 mm. All cardiac chambers were 
dilated; the right, more than the left. A 
fibrous scar, 4 X 3 cm. was present in the 
myocardium on the posterolateral aspect 
of the base of the left ventricle. Marked 
atherosclerosis and calcification of the walls 
of the anterior, descending and left circum- 
flex coronary arteries were present; the 
lumen of the right coronary artery at a 
point 8 cm. distal to the atrium was pin 
point. There were small atheromata of the 
aorta. A few lipoid plaques were present in 
the walls of the pulmonary artery; the pul- 


F13. 3. Gross appearance of the lungs. The left lung 
(arrow) is fibrotic. Two large hilar masses with 
scattered areas of fibrosis and advanced em- 
physema are present in the right lung. 
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Fic. 4. Gross appearance of the heart. The right 
ventricle (arrow) is hypertrophied (6 mm.); the 
left measures 13 mm. 


monary artery to the left lower lobe was 
occluded by a firm, friable, tan-red throm- 
bus. 

The spleen weighed 200 gm. and the cut 
surfaces were coarsely mottled, dark red 
and pink-gray. There was moderate to 
marked enlargement of the mediastinal and 
abdominal lymph nodes which exuded oil 
when sectioned. 

The esophagus was markedly dilated 
varying in circumference from 8 to 10 cm., 
narrowing to 5 cm. at the cardia. The wall 
was thickened, leathery tough and the lin- 
ing mucosa was also thickened and con- 
tained erosions. The stomach and small 
intestines were normal but marked diver- 
ticulosis of the descending and sigmoid 
colon measuring from I to § cm. in diam- 
eter was present. 

Microscopic Findings. Both lungs showed 
marked fibrosis. The trachea, main bron- 
chi, scar tissues, thickened alveolar walls 
and alveolar spaces were filled with fat 
which occurred free and within macro- 
phages (Fig. 54). The fat stained with 
Sudan Iv but not with osmic acid—indicat- 
ing that it was a mineral rather than a 
vegetable oil. The fibrous tissues were in- 
filtrated with macrophages, lymphocytes 
and plasma cells. The blood vessels within 
and about the scarred areas showed marked 
fibrous thickening of their walls and nar- 
rowing of the lumina (Fig. 58). Moderate 


= 
a 
ba 4 
~ 


emphysema was present in the right lung. 
The pleura of the left lung was markedly 
thickened and hyalinized. The hilar lymph 
nodes showed moderate reticulo-endothe- 
lial hyperplasia and contained droplets of 
fat in the sinusoids. Multinucleated giant 
cells were present about some of the drop- 
lets. 

The muscle fibers of the right ventricle 
were hypertrophied and there was marked 
patchy scarring of the left ventricle. The 
left circumflex coronary artery was oc- 
cluded by partially calcified hyalinized 
fibrous tissue. A partially calcified choles- 
terol-laden intimal plaque reduced the di- 
ameter of the lumen of the right coronary 
artery to I mm. 

Globules of fat were present about the 
penicillary vessels of the spleen and in the 
sinusoids of the hilar and parapancreatic 
lymph nodes. The esophagus contained 
numerous patchy areas of superficial ulcera- 
tion. The underlying stroma was infiltrated 
with lymphocytes. 

Bacterial Cultures. Cultures of the heart 
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Fic. 5. (4) Microphotograph (X 320) showing lipoid pneumonia. (B) Microphotograph (160) revealing 
thickening of the wall and marked narrowing of the lumen of the pulmonary blood vessels. 


blood were sterile; the right lower lobe 
yielded Proteus vulgaris and Staphylococ- 
cus aureus (hemolyticus). Proteus vulgaris, 
Staphylococcus aureus (hemolyticus) and 
Pseudomonas pyocyanea were cultured 
from the purulent material in the trachea. 

Anatomic Diagnosis. (1) Idiopathic dila- 
tation of the esophagus. (2) Chronic lipoid 
pneumonia with extensive pulmonary fibro- 
sis. (3) Lipoid deposits in lymph nodes and 
spleen. (4) Hypertrophy and dilatation of 
the right ventricle and arteriosclerotic 
cardiovascular disease. 


DISCUSSION 


The term of lipoid pneumonia has be- 
come widely accepted to designate the in- 
flammation caused by aspiration of oils 
into the lungs, despite Graef’s!® plea to use 
the more correct etymologic term, “lipid 
pneumonia.” Laughlen” in 1925 was the 
first to call attention to the danger of using 
liquid petrolatum in nose drops and as 4 
laxative. Pinkerton'’ in 1927 showed that 
the pulmonary reactions to oils was prl- 
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marily an outpouring of macrophages fol- 
lowed by giant cell formation and fibrosis. 
He also noted that oil disappeared slowly 
from the lungs and that the reaction de- 
pended on whether the oil was vegetable, 
animal or mineral. Simple neutral vegetable 
oils produced little effect; the animal, such 
as cod liver oil, was more irritative and 
caused marked giant cell formation and 
fibrosis in a few days, while mineral oil be- 
came quickly emulsified in fine droplets and 
produced patchy and confluent consolida- 
tion. Later, [Ikeda in 1937 called attention 
to a chronic and tumor-like process in 
adults due to mineral oil pneumonitis 
which he called a parafiinoma. Notable re- 
have emphasized the fre- 
quency of oil aspiration in prematurely 
born, congenitally defective and debilitated 
infants and the danger of forced feeding 
and oily nose drops even in healthy in- 
fants. The role of dysphagia due to esopha- 
geal disease became apparent.*! More re- 
cently, lipoid pneumonia following occupa- 
tional use of oil sprays was reported.*:?° 

Mineral oil is a bland saturated hydro- 
carbon which is not assimilable. It rarely 
causes cough so that when aspirated it 
quickly reaches the dependent portions of 
the lungs and remains permanently. Even 
though only a small quantity is expecto- 
rated, it can be identified by staining the 
sputum for fat.2!! At first it remains free 
in the alveoli, then it is picked up in drop- 
lets by macrophages. In the usual case, in 
marked contrast to the present one, only a 
small amount of oil reaches the lymph 
nodes; the bulk remains in the lungs and 
produces fibrosis. Mineral oil can be identi- 
fied readily histochemically by its ability 
to dissolve Sudan tv and inability to reduce 
osmic acid. 

On roentgenography, mineral-oil pneu- 
monias do not have pathognomic appear- 
ance. In common with all types of aspira- 
tion pneumonia, there is a tendency for 
localization in the posterior divisions of the 
lower lobes, the most dependent portions of 
the lungs.®:7-9-2:17.21.24 The disease may be 
extensive and bilateral, or be localized and 
circumscribed. Mineral-oil pneumonias, par- 
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ticularly the circumscribed type, may sim- 
ulate neoplasms; it is often difficult to 
recognize them at operation and even after 
frozen section.*:!8:22 Indeed, the diagnosis is 
often dependent on maintaining an alert 
and high index of suspicion in every case of 
chronic pneumonia (particularly at the 
bases) which persists despite adequate an- 
tibiotic therapy. 

Aspiration pneumonia appeared to be 
present the first time the patient was seen; 
it should have been suspected especially 
after the cardiospasm was demonstrated 
(Fig. 1). Failure to biopsy the left lower 
lobe during thoracotomy also precluded 
diagnosis. Aggravation of the pneumonitis 
occurred when mineral oil was prescribed 
for constipation.? Failure to recognize the 
role of cardiospasm in the production of 
lipoid pneumonia may lead to pneumo- 
nectomies and lobectomies in belief that 
pulmonary neoplasms 

Pulmonary vascular lesions in  lipoid 
pneumonia (Fig. 58) are rare and were en- 
countered in only 4 cases.!°"!° Obliteration 
of the vascular bed was mostly related to 
the widespread granulomatous lipoid pneu- 
monia; the thrombus of the left descending 
pulmonary artery was isolated. Pulmonary 
insufficiency and hypertension followed and 
caused right ventricular hypertrophy (cor 
pulmonale). 


SUMMARY 


The significance of a pulmonary lesion 
in a patient with cardiospasm was not 
recognized. Large quantities of mineral oil 
for abdominal discomfort and constipation 
due to diverticulosis was subsequently pre- 
scribed. Aggravation of the pneumonitis 
resulted in pulmonary insufficiency. At 
necropsy, oil oozed from the tracheobron- 
chial system, lungs and thoraco-abdominal 
lymph nodes. Histochemical studies es- 
tablished the presence of lipoid pneumonia 
due to mineral oil. Extensive pulmonary 
fibrosis involved the pulmonary vascular 
bed and caused pulmonary arterial narrow- 
ing and cor pulmonale. 

Mineral oil is not assimilable; once it 
enters the lungs it produces an intense 
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fibrous reaction. The lesions vary according 
to the amount of oil aspirated. In adults, 
coalescent large masses in the dependent 
portion of the lungs may resemble neo- 
plasms. Alertness to the danger of aspira- 
tion pneumonia in patients who are debil- 
itated, have neurologic lesions that cause 
dysphagia or have cardiospasm will not 
only establish the diagnosis but limit and 
obviate excisional surgery of the lungs. 
Lipoid pneumonia should also be suspected 
whenever a chronic pneumonia is resistant 
to treatment. 


Israel Steinberg, M.D. 
170 East 77th Street 
New York 21, New York 


The authors are grateful to Dr. William A. 
Barnes for permission to report the case; and 
to the Department of Pathology for the post 
mortem findings. 
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ADDENDUM 


Since this paper was submitted for publica- 
tion, two important papers on lipoid pneumonia 
have been published. 

1. Hampton, A. O., BickHam, C. E., and WInsHIP, 
T. Lipoid pneumonia. Am. J. ROENTGENOL., 
Rap. THerapy & Nucrear Me_b., 1955, 73, 
938-949. 

. Myers, J. B., and Grirrirn, R. L. Lipoid pneu- 
monia due to prolonged ingestion of mineral oil. 
Dis. Chest, 1955, 27, 677-684. 
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GERIATRIC ROENTGENOLOGY OF THE NORMAL 
AND ITS BORDERLINES* 


By ERNEST LACHMAN, M.D. 


OKLAHOMA CITY, OKLAHOMA 


OUNTING interest in the field of 
geriatrics imposes on radiologists the 
obligation to collect and examine critically 
data on normal age changes in those tissues 
and organs that can be studied by roent- 
genographic methods. This will establish a 
frame of reference for the older age groups, 
against which one can evaluate pathologic 
alterations and disease processes that are 
the concomitant of senescence. Here, as so 
often in radiology, “the borderlands of the 
normal and early pathological” (Koehler*!) 
are not clearly defined, but require further 
investigation, preferably on a statistical 
basis. Most radiologists have accumulated 
almost intuitively a storehouse of visual 
impressions pertaining to variations of old 
age, such as the increased translucency of 
lungs and bones, the greater number of vas- 
cular calcifications, joint changes, etc. 
Except for a practically unknown brief, 
but excellent German monograph on age 
changes in the roentgenogram (Heinrich?’), 
published in 1941, no systematic presenta- 
tion of the subject has ever been under- 
taken, as far as can be ascertained. Such 
impressive geriatric studies as the works of 
Cowdry"® and of Stieglitz*® touch upon the 
normal roentgen appearances of old age 
only in passing. While outstanding texts 
dealing with the roentgen diagnosis in in- 
fancy and childhood and including the nor- 
mal, are readily available, no corresponding 
work has appeared for the opposite age 
group. A brief survey of the available mate- 
ral seems therefore indicated. Here the 
excellent tabulation of the geriatric litera- 
ture by N. W. Shock,® entitled “‘A Classi- 
fed Bibliography of Gerontology and Geri- 
atrics,” supplemented by later issues of the 
three North American geriatric journals, 
Geriatrics, Fournal of the American Geri- 
arics Society, and Fournal of Gerontology 


are of great help. The older literature before 
1940 1s covered by Heinrich.” 
THORACIC CAGE 

Insofar as the thorax is concerned, there 
is great need for vertical studies which fol- 
low individuals through their life span by 
means of chest roentgenograms. With the 
realization of photo-fluorographic surveys 
of large sections of the normal population 
there is hope that such investigations may 
be forthcoming. Until that time we have to 
be satisfied with comparative statistical 
appraisal of average values for different 
age groups. Such cross-sectional or hori- 
zontal studies have been undertaken for the 
thorax by Heinrich and very recently by 
Tirman and Hamilton. 

Both investigations are in agreement 
that with progressing age there is a signifi- 
cant increase in internal thoracic height, 
with the maximal increase present in the 
seventh decade. Thoracic height is defined 
as the distance between the thoracic inlet 
and the dome of the diaphragm on the 
right and left sides, and expresses roent- 
genographically, as well as possible for 
routine purposes, the height of the lungs. 
Paralleling this increase in the craniocaudal 
diameter of the lung with advancing age 
and possibly causing it, these authors ob- 
serve flattening and lowering of the dia- 
phragm on both sides. But the two investi- 
gations differ in regard to changes in the 
anteroposterior diameter or _ thoracic 
depth. While Heinrich postulates a flatten- 
ing of the thoracic cage with age, basing 
this contention, in the absence of lateral 
views, on Mehnert’s cadaver studies, Tir- 
man and Hamilton demonstrate a statisti- 
cally significant increase in the antero- 
posterior thoracic diameter from the fourth 
decade on, continuing to the seventh dec- 


*From the Department of Anatomy, University of Oklahoma School of Medicine, Oklahoma City, Oklahoma. 
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ade. The third dimension of the thorax, 
thoracic width, remains stationary through- 
out life (Tirman and Hamilton,® and Whit- 
field,” et a/.). 

Heinrich calls attention to a change in 
the direction of the shaft of the ribs, the 
downward slope of which increases, partic- 
ularly in the oldest age group. Well known 
is the progressive calcification of the costal 
cartilages (Taylor and Schwartz®), with 
the interesting sex difference that calcifica- 
tion of the first costal cartilage advances 
much more rapidly in the male than in the 
female, where the terminal stage of almost 
complete calcification is only rarely at- 
tained (Heinrich). 

While some authors describe marked 
kyphosis with resulting deformity of the 
thoracic cage and disturbance of respira- 
tory function as the most typical change in 
the thorax of the aged (Warthin™), other 
observers, such as Bickerman,’ do not re- 
gard increase in the curvature of the tho- 
racic spine as a necessary concomitant of old 
age. They deplore the lack of adequate sta- 
tistical roentgen studies of the normally 
aging thorax that would solve these ques- 
tions. 

LUNGS AND TRACHEA 

It seems reasonable to assume that the 
enlargement of the thoracic cage in height 
and depth leads to a distention of the lung 
with some degree of emphysema. Indeed 
numerous authors have stated that emphy- 
sema is almost universal in old people (Am- 
berson?). It is questionable to what extent 
the roentgenogram depicts minor degrees of 
senile emphysema. Christie" calls attention 
to the lack of correlation between the roent- 
genologic findings on one hand and the clin- 
ical and postmortem findings on the other. 
Every radiologist is familiar with the many 
variables that govern the over-all trans- 
lucency of the lungs, variables that include 
technical factors, the depth diameter of the 
thorax and the degree of development of 
extra- and intrathoracic soft tissues. Thus, 
while a greater amount of air in the lung 
due to atrophy of the interalveolar septa 
would increase the over-all translucency, 
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this might be counteracted by lengthening 
of the anteroposterior diameter of the chest 
and/or increased filling of the blood- and 
lymph vessels caused by pulmonary con- 
gestion. Fibrosis or bronchiectasis accom- 
panying emphysema would also diminish 
translucency. The great number of vari- 
ables precludes quantitative evaluation of 
the degree of emphysema, as Whitfield and 
his co-workers® have stated. These authors 
also point out that increased radiolucency 
and increase in the area of the retrocardiac 
window in profile view, are more reliable 
criteria than generalized overtranslucency 
on posteroanterior view. Other roentgen di- 
agnostic signs of emphysema, frequently 
found in old age, are depression and flatten- 
ing of the diaphragm as well as restriction 
of respiratory excursion (Whitfield, e¢ a/.). 
According to Heinrich there is a definite 
positive correlation between advancing age 
and the percentage of roentgenologically 
detectable emphysemas in both sexes, so 
that one might almost be inclined to regard 
the early signs of emphysema as a physio- 
logic concomitant of senescence. Here, as 
in other fields of geriatric roentgenology, it 
is difficult to draw the line between the 
normal involutionary process and degener- 
ative pathology. 

In a roentgen study on the lungs of the 
aged, Leeser* calls attention to the intensi- 
fication of pulmonary markings in people 
over sixty years of age. This intensification 
may be vascular or bronchial in character 
and may be due to pulmonary hypertension 
and beginning congestion or interstitial 
fibrosis and chronic bronchitis. A combina- 
tion of all of these factors is, of course, pos- 
sible. Localized increase in pulmonary 
markings is apt to be mistaken for tubercu- 
losis. Leeser also points out that chronic 
inflammatory and cicatricial processes may 
lead to enlargement of the hilar shadows in 
advanced age. On the basis of pathologic 
studies on age changes in the pulmonary 
hilum, Bohn? arrives at the conclusion that 
these alterations are due to anthracotic and 
silicotic hilar sclerosis. This may occur in 
elderly metropolitan city dwellers and par- 
ticularly in inhabitants of industrial cen- 
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ters, even without occupational exposure to 
coal dust, since the longer life span allows 
for the accumulation of greater amounts of 
foreign material and consequent reaction 
to it. 

As to mediastinal structures several au- 
thors have remarked on the gradual descent 
of the bifurcation of the trachea with pro- 
gressing age. Schaeffer®® places the bifurca- 
tion in old age as low as the seventh tho- 
racic vertebra. 


CARDIOVASCULAR SYSTEM 


Thoracic Aorta. The main roentgeno- 
logically demonstrable age changes in the 
mediastinum occur in the cardiovascular 
apparatus. All sources agree that there is a 
progressive elongation and dilatation of the 
aorta with advancing age, a change which is 
due to loss of elasticity in the vessel wall. 
Consequently, there is an increase in the 
size of the aorta, irrespective of the type of 
roentgenographic measurement employed 
(Kreuzfuchs,* Roesler,‘® and Tirman and 
Hamilton"). Thus, Ungerleider and Gub- 
ner® in their prediction tables require that 
—as a correction for age—one millimeter 
be added to the predicted transverse aortic 
diameter for each three years over the age 
of forty-three. It is also known that with 
advancing age more and more of the as- 
cending aorta becomes marginal along the 
upper right arch of the cardiovascular sil- 
houette in the posteroanterior view, result- 
ing often in increased convexity of this part 
of the vascular contour (Zdansky*). The 
aortic knob protrudes farther cranially and 
to the left. The left lateral contour of the 
descending aorta is visible to a greater 
length and may intersect the cardiac 
shadow in the region of the left auricle 
(Roesler*®). Oblique views demonstrate the 
greater convexity of the whole thoracic 
aorta. Its shadow may be denser and the 
aortic knob frequently shows calcification. 
Zeman and Schenk*® recently studied 200 
routine chest roentgenograms of people 
over sixty years of age. In only 9.5 per cent 
did the aorta appear normal. 

Heart. The described changes in the 
aorta affect the roentgenographic appear- 
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ance of the senile heart to a considerable 
degree, since it has to adapt itself to the 
available space in the mediastinum, in part 
pre-empted by the tortuous and enlarged 
aorta. As a consequence the heart fre- 
quently becomes more transverse, with a 
smaller angle of inclination which drops 
from an average of 37 degrees for both 
sexes in the early part of the fourth decade 
to an average of 30 degrees for males and 
32 degrees for females in the seventh decade 
(Kloiber and Stroomann,*® and Koehler*‘). 
But the final size, shape and position of the 
“normal” senile heart is the resultant of a 
number of partly conflicting factors, such 
as the degree of aortic dilatation, level of 
diaphragm, thoracic shape, presence of 
senile emphysema, obesity, and hyperten- 
sion. Most statistical studies agree that 
with increasing age there is a slight increase 
in actual heart size, especially due to an 
enlargement of the left ventricle (Kloiber 
and Stroomann,*’ Dietlen,!? and Koehler*’). 
If hypertension and arteriosclerosis are 
marked, then the heart assumes aortic con- 
figuration with prominence of the aortic 
shadow on both sides, prominence of the 
left ventricular contour and a deepening of 
the cardiac waist (Roesler**). 

The senile atrophy of the heart with 
marked reduction in cardiac musculature, 
that is so often diagnosed by pathologists 
as a characteristic sign of advanced age, is 
generally not reflected in the roentgeno- 
gram of the aged living which, of course, de- 
picts the heart under dynamic and variable 
conditions of filling. Aortic calcifications, 
which are a common accompaniment of old 
age, have been mentioned. Rarer are 
demonstrable calcifications in the coronary 
arteries and the mitral and aortic valves. 
The clinical value of such findings is debat- 
able (Sprague,** Zeman and Schenk**). 
Sprague particularly stresses the fact that 
there is no correlation between the roent- 
genologic finding of aortic or coronary calci- 
fication and the functional effectiveness of 
the circulation. 

Other Blood Vessels. Other vascular calci- 
fications are also more common in the eld- 
erly. Well known is the roentgenogram of 
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the calcified abdominal aorta, particularly 
on lateral views. This conditions, according 
to Gubner,” is the best clinical sign for the 
detection of the atherosclerotic type of ar- 
teriosclerosis and should be more fre- 
quently recognized in clinical surveys for 
arteriosclerosis. Rarer are calcifications in 
branches and sub-branches of the abdom- 
inal aorta, such as in the splenic artery, and 
they occasionally have been mistaken for 
foreign bodies. 

The appearance of calcifications in the 
arteries of the extremities is again more fre- 
quent. 

In a recent exhaustive monograph Lind- 
bom*’ describes the characteristic roentgen 
features of the two main types of arterial 
calcification, 7.e., that of the intima and 
media. The former is irregular with scat- 
tered discrete plaques, each of which has a 
homogeneous structure. It is often con- 
fined to certain parts of an artery and cer- 
tain sections of the vascular circumference. 
This type is most common and is most 
easily demonstrated by soft tissue tech- 
nique in the lower third of the femoral ar- 
tery in the region of Hunter’s canal. Inti- 
mal calcifications are a sign of arterioscler- 
osis and as such occur more frequently in 
conjunction with occlusive arterial throm- 
bosis than with patent arteries; the roent- 
genographic demonstration of this type, 
therefore, has definite clinical significance. 

By contrast, in calcification of the media, 
also known as Monckeberg’s sclerosis, the 


calcifications are regular, diffuse, and of 


fine grain and affect in general the whole 
circumference of the artery. There is a 
tendency for the calcium to accumulate in 
rings and to be wide-spread in character 
(Lindbom*’). This is the “pipe stem’’ type 
of calcification, which may occur in old age 
without leading to obliteration of the in- 
volved vessel. It is often only an inci- 
dental finding accompanying senescence 
(Wright,® Lansbury and Brown*). In 
younger people it is an indication of dis- 
turbances of calcium metabolism. 

A third type, calcification of the internal 
elastic layer, according to Lindbom seems 
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to be confined to a small segment of the 
anterior tibial artery just above the ankle 
joint. Roentgenograms show a granulated 
appearance with isolated grains up to pin- 
head-size and limited to small sections of 
the vessel. Utilizing soft tissue technique, 
the author found it in 40 per cent of normal 
cases past fifty years of age. There does not 
seem to be any correlation between this 
type of calcification and occluding throm- 
bosis. 

A final location of arterial calcification 
deserves mention, i.¢., that of the internal 
carotid artery. According to Camp” its oc- 
currence ranges from 4.2 per cent in the 
sixth decade to 10 per cent in the eighth. 
The calcified artery, particularly if tortu- 
ous, is projected into the hypophyseal area, 
which may lead to the erroneous diagnosis 
of calcified pituitary tumor. Occasionally 
these calcifications can also be demon- 
strated on posteroanterior view and on 
oblique projections of the optic canal. They 
may then appear superimposed on the optic 
foramen. 

The importance of calcifications of 
thrombi in the veins of the vesical, uterine 
and prostatic plexuses lies mainly in their 
being mistaken for ureteral or vesical cal- 
culi. The occurrence of these phleboliths is 
normal in older age groups (de la Pena and 
Reig“), 


The digestive system of the aged seems 
to display less wear and tear than most 
other systems of the human body and con- 
sequently seems capable, if not locally 
altered by malignancies or toxic and infec- 
tious processes, of functioning beyond the 
ordinary life span (Ivy and Grossman’). 
Thus geriatric roentgenology of the gastro- 
intestinal tract furnishes only a few rele- 
vant data that affect our standards for the 
normal adult person. 

Esophagus. As far as the esophagus 1s 
concerned, the increased frequency of 
hiatus hernia in older age groups has often 
been noted, particularly in the female sex 


(Richards and Crockett*”). Thus, Brick” 
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reports that in a series of 308 hiatus herniae 
more than 76 per cent occurred in the age 
group of fifty or over. It is particularly the 


sliding type of hernia without shortening of 


the esophagus that is apt to be found in the 
elderly. Loss of elasticity in the tissues 
around the hiatus with advancing years is 
apparently the cause of the condition (Har- 


rington”®), While there is a whole series of 


symptoms referable to hiatus hernia, it 
should be realized that it may be asymp- 
tomatic and only an incidental finding in a 
carefully performed roentgenologic exam- 
ination of the gastrointestinal tract. As 
Brick points out, ‘control studies are lac king 
on the occurrence of the lesion in a fair- 
sized sample of elderly people without gas- 
trointestinal or related symptoms. 

Stomach. So far no changes in the roent- 
genographic anatomy of the stomach ac- 
companying old age have been reported in 
the literature. Size, shape, position and 
tonus of the organ seem to remain unal- 
tered. Although there is considerable evi- 
dence that in the elderly, histologic changes 
occur in the mucosa of the stomach, point- 
ing in the direction of an atrophic gastritis, 
and that the incidence of achlorhydria in- 
creases, none of these conditions is appar- 
ently accessible to roentgenographic Gem- 
onstration. As far as the effect of senescence 
on the emptying time of the stomach is con- 
cerned, Van Liere and Northup, on the 
basis of roentgenographic evidence, come 
to the conclusion that the rate of gastric 
evacuation in old men does not differ from 
that of young vigorous male adults. 

Small Intestine. In a well documented 
study on the anatomy of the duodenum, 
Friedman*®® demonstrates that the cranial- 
most point of the duodenum moves cau- 
dally in both sexes at a rate of half a verte- 
bra per decade. But since the duodeno- 
jejunal flexure is relatively fixed, the ver- 
tical spread of the organ decreases with age, 
in other words there is a tendency for the 
duodenum to change from an open “C” 
type to a closed ““C”’ type. Unusual shapes 
are also more liable to occur in older age. 

Jungmann and Cosin?® studied the roent- 


Geriatric Roentgenology 11g 


genology of the small intestine in old age 
in a series of people over seventy years of 
age without gastrointestinal symptoms and 
found the following abnormalities in de- 
scending order of frequency: segmentation 
or scattering of filling, hypertonus, hypo- 
tonus, and spasticity of portions of the 
intestine, hypermotility or delay in emp- 
tying. The authors point out, that these 
signs coincide with those that have been 
described as typical for nutritional disor- 
ders, and explain their observations on the 
basis of arteriosclerotic interference with 
the blood supply of the intrinsic nerve 
plexuses of the intestine. 

Colon. Roentgenologic evidence, as given 
by Ivy and Grossman** and by Wechsler, 
et al.® does not support the frequently ex- 
pressed claim that the colonic musculature 
becomes atonic with advancing age and 
that the time of passage is delayed. But 
again only insufficient data on the normal 
colon in the aged are available. Diverticu- 
losis of the colon is a common and often 
incidental finding in the roentgenologic ex- 
amination of older people, belonging to the 
borderline field of the normal. 


BILIARY TRACT 


There are neither horizontal nor vertical 
studies on a statistical basis available, to 
make any definite statements on peculiari- 
ties in the size, shape and position of the 
gallbladder in advanced age. Luetkens*’ 
found that there is considerable distention 
of the fundus of the senile gallbladder. 
Functionally there seems to be some delay 
in the older age groups in reaching the op- 
timal degree of roentgenographic density 
after application of contrast material, as 
compared with younger people (Hein- 
rich2’), but this might readily vary with the 
type of contrast medium used. Statistical 
studies by Boyden and Grantham’ on 
evacuation of the gallbladder in old age 
seem to prove that, if the biliary tract es- 
capes pathologic alterations, its motility 
does not become impaired. Old women have 
a faster rate of emptying than old men. It is 
generally agreed that the incidence of gall- 
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stones progressively increases with age. 
Blumberg and Zisserman® found gallstones 
in 70 per cent of all cases over seventy years 
of age. Not all would, of course, be roent- 
genologically accessible. 


UROGENITAL TRACT 


The “normal” degenerative changes, 
that take place in the human kidney in the 
process of aging, do not seem to be reflected 
in either a decrease in the size of the kidney 


shadow or in a slowing of the excretion of 


the contrast material in intravenous pye- 
lography. Heinrich?’ mentions that a study 
of several hundred retrograde and intra- 
venous pyelograms did not reveal any 
changes with age. 

Prostatic enlargement, which is almost 
an inevitable accompaniment of old age in 
the male, can of course be visualized in the 
cystogram, but not with the exactness of a 
combined rectal and cystoscopic examina- 
tion. On the other hand roentgenography 
is probably superior in revealing bladder 
diverticula that so frequently are the re- 
sult of bladder obstruction in old age. 


SKELETON 


The skeleton of the aged displays a num- 
ber of roentgenologically discernible signs 
of involution. Osteoporosis in older people 
seems to be an almost physiologic condi- 
tion, caused mainly by impaired activity 
of the osteoblasts with resulting inadequate 
production of bone matrix. The disturbance 
manifests itself as postmenopausal osteo- 
porosis in women past fifty and as senile os- 
teoporosis after the age of sixty-five, the 
conditions being apparently similar in 
origin and pathology (Reifenstein,“ and 
Rechtman and Yarrow“). Anatomically, 
osteoporosis of old age is characterized by 
decrease in the thickness and number of 
bony trabeculae with widening of the inter- 
trabecular spaces. The compact matter dis- 
appears more slowly. In milder cases osteo- 
porosis is limited to spinal column and ribs. 
Further advance results in involvement of 
pelvis and proximal femora, leading finally 
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to inclusion of the whole skeleton (Schinz, 
et al.*'), It requires the disappearance of 
fairly large amounts of calcium, before the 
diagnosis can be made roentgenographi- 
cally. The minimum amount of decalcifica- 
tion necessary for roentgenological visibil- 
ity has been variously estimated as 20-60 
per cent (Lachmann and Whelan,* Babai- 
antz, and Fusi”'). Reifenstein* has postu- 
lated that more than half of all women over 
the age of fifty and more than half of both 
sexes past sixty show a sufficient degree of 
osteoporosis to be roentgenographically 
demonstrable. Rechtman and Yarrow re- 
port roentgenologic evidence of osteoporosis 
in 25 per cent of aged individuals. 

Early roentgenographic signs of senile 
osteoporosis may not be easily recognized; 
in fact, minor decrease in bone density may 
be ascribed to technical variations such as 
overexposure or overpenetration. In more 
marked cases the trabeculae are clearly 
scarcer and thinner than normal, with wid- 
ening of the trabecular meshwork. Later 
the cortex also becomes thin and lamellar 
with increase in the width of the medullary 
cavity, and it appears as if drawn with a 
fine pencil. Finally, trabecular structure 
may become almost invisible and the bone 
takes on a glass-like appearance (Lach- 
mann and Whelan*). 

Senile osteoporosis is most easily demon- 
strated roentgenographically in the spinal 
column. The bone texture appears as pre- 
viously described, with the added feature 
of asymptomatic collapse of one or more 
vertebrae. The “codfish” appearance of the 
spinal column with over-all decrease in den- 
sity, with ballooning of intervertebral 
disks, and biconcave deformity of the ver- 
tebral bodies (Schmorl and Junghanns™) 
offers a picture that is often in startling 
contrast to the scarcity of symptoms. Clin- 
ically undiagnosed fractures occur in as 
many as 25 per cent of all cases (Gershon- 
Cohen, e¢ a/.22). The lower thoracic and up- 
per lumbar segments of the column are 
most commonly affected by these changes, 
while wedging of the vertebrae as a result 
of osteoporosis involves mainly the mid- 
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thoracic vertebrae and may lead to marked 
kyphosis of this region. 

According to Schmorl and Junghanns®” 
this osteoporotic type of senile kyphosis has 
to be differentiated from ordinary kyphosis 
of old age which previously has been men- 
tioned in our discussion of age changes in 
the thorax. While the site of both deformi- 
ties is the same—the mid-thoracic region 
their anatomy is quite different. In the 
osteoporotic form the kyphosis is the result 
of a wedge-shaped collapse of one or more 
vertebrae, but in the ordinary type the de- 
formity is brought about by degeneration 
and partial disintegration of the disk with 
preservation of the quadrangular form of 
the vertebral body. For static reasons 
mainly the anterior portions of the inter- 
vertebral cartilage are involved, which in 
the final stage are completely replaced by 
a bony bridge between adjacent vertebrae. 
In the oldest age groups there is often a 
combination of the two types (Schmorl and 
Junghanns®). 

In the pelvis and upper femora the dis- 
appearance of part of the spongy matter 
may result in coarsening of the functionally 
most important trabeculae which—due to 
thinning of the cortex—stand out quite dis- 
tinctly. Structural weakening of the bone 
often leads to decrease in the angle of in- 
clination between the axes of neck and 
shaft of the femur with advancing age 
(Heinrich?’). This, and the changes in the 
spinal column, are the reasons for decrease 
in height in older individuals. 

The other long bones as well as the skele- 
ton of hand and feet may display similar 
changes consisting of cortical thinning, wid- 
ening of the trabecular meshwork and over- 
all decrease in bone density. The roentgen 
signs of senile osteoporosis may remain sta- 
tionary for many years and may be unac- 
companied by any clinical symptoms, as 
stated before. 

A second group of bony changes, associ- 
ated with advancing age and on the border- 
line of the normal and pathologic, are alter- 
ations along the articular surfaces of long 
bones, vertebral column and ribs. They are 


Geriatric Roentgenology 121 


the result of degenerative changes in the 
cartilage which, on the basis of chronic 
wear and tear and decreased blood supply, 
loses its elasticity. The bony changes com- 
prise reactive ligamentous ossifications and 
new bone formation at the capsular attach- 
ment of the joint. Anatomically and roent- 
genographically the process assumes the 
form of marginal osteophytes, spurs and 
lipping; clinically it is described as senes- 
cent, degenerative, hypertrophic or osteo- 
arthritis (Goldhamer,™ and Abrams'). Ac- 
cording to Cobb," the condition is universal 
after the age of forty-five and progresses 
with advancing years. The heavier consti- 
tutional type is apt to acquire these 
changes earlier than the slender type. 

There are hardly any roentgenologic 
studies available on the distribution and 
frequency of this condition throughout the 
skeleton. But we know that the articular 
surfaces of the vertebral column, of pelvis 
and knee joint are most apt to reveal roent- 
genographic changes, although the joints 
of the upper extremity, likewise, do not 
escape. In the knee joint, in addition to 
narrowing of the joint space, spur forma- 
tion and lipping, we find occasional asymp- 
tomatic calcification of the menisci (Hein- 
rich?’), Bennett, Waine and Bauer® have 
described the normal aging process in the 
knee joint up to the age of ninety. Spurring 
on the calcaneus also is stated to be more 
common in older age groups (Sack*®). 
Quite interesting is Fischer’s!® observation 
that the frequency of sesamoid and acces- 
sory bones, e.g., the fabella, increases with 
advancing age. Abrams! in Comroe’s text 
and Goldhamer™ give excellent descriptions 
of the early and typical roentgen signs of 
these alterations in various joints. 


HEAD AND NECK 


Numerous are the changes of old age in 
the roentgenogram of the skull. Senile 
atrophy is quite common, leading fre- 
quently to a “washed-out” appearance of 
the calvarium, which may be uniform or 
spotty and which has to be differentiated 
from ostitis fibrosa cystica and the early 
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stages of Paget’s disease (Loepp and Lo- 
renz**), By experimental approach Lach- 
mann and Whelan* showed that in the 
skull it requires a calcium loss of approxi- 
mately 45 per cent to make it distinctly 
visible in the roentgenogram. In Gershon- 
Cohen and his co-workers’ series two- 
thirds of the aged subjects showed roent- 
genographic evidence of minimal to mod- 
erate osteoporosis of the skull. 

Localized parietal osteoporosis in the 
form of trough-like symmetrical depres- 
sions on both sides of the vertex is a rare 
anomaly, that was found in 3.3 per cent 
of Gershon-Cohen and his co-workers’ 
cases. The condition leads to disappear- 
ance of the diploe with thinning of the 
external and internal laminae which thus 
come in direct contact. The finding has 
interested research workers for a century. 
Epstein'® correlates it with postmeno- 
pausal and senile osteoporosis while others 
ascribe it to a congenital dysplasia. It must 
be differentiated from localized destruc- 
tions of neoplastic or inflammatory char- 
acter. 

The base of the skull and the facial 
skeleton may participate in the general 
osteoporosis of old age, leading to thinning 
of the orbital roof and the lesser wings of 
the sphenoid and widening of the foramina 
for the passage of nerves and blood vessels 
(Casati!). The sella turcica is one of the 
first regions of the skull to show osteo- 
porotic changes. The dorsum sellae appears 
thin and translucent with narrowing also 
from side to side, alterations that have to 
be distinguished from localized pressure 
erosions (Casati'*). The over-all glass-like 
translucency of the sellar area contrasts 
sharply with the frequently present calci- 
fications of the superimposed internal 
carotid artery which have been mentioned 
previously. As far as the paranasal sinuses 
are concerned, some diminish in size in old 
age, particularly the maxillary sinus, while 
the frontal and sphenoidal sinuses increase 
in extent (Schueller®*). 

In regard to the roentgen pattern of the 
diploic veins, the literature contains con- 
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flicting statements. While one group of 
authors speaks of a regression with age 
(Heinrich,?”7 and Schinz, et a/.*'), others 
mention enlargement and widening of the 
diploic canals paralleling old age (Schuel- 
Koehler and Zimmer, and Casati"*). 
The depressions caused by arachnoid 
granulations become progressively larger 
with advancing age although there are 
marked variations from individual to 
individual (Basmajian’). 

In contrast to the common appearance of 
osteoporosis of the senile skull, a hyperos- 
tosis of the cranial bones is rather rare. 
This is located in the anterior cranial 
fossa, involving the frontal bone, and may 
be diffuse or circumscribed and nodular 
(Moore*). It represents a condition on the 
borderline of the pathologic and occurs 
mostly in women past middle age. 

The cranial sutures are as variable as 
other skull markings mentioned so far, 
although there is a typical picture rep- 
resented by complete closure of all sutures 
in old age (Ashley-Montagu,* Simpson, 
and Singer®’). In general the coronal suture 
is almost invariably closed in older age 
groups, the sagittal suture in women past 
fifty and in men past sixty; the lambdoid 
suture may remain open throughout life 
in a fair sized number of cases and this may 
occasionally happen also in other sutures 
(Casati, Heinrich,?7 and Schwartz"). 
Where sutures are obliterated, their sites 
may be indicated by a line of denser scle- 
rotic bone. 

Omitting dental and alveolar changes 
from this discussion, one normal finding in 
the skull of the aged remains to be men- 
tioned, i.e., the calcifications in the pineal 
body, in the falx cerebri, in the margins 
of the diaphragm of the sella turcica, in 
the free edges of the tentorium cerebelli 
and posterior to the dorsum of the sella 
and in the choroid plexus (Schwartz™), in 
addition to the calcifications of the in- 
ternal carotid artery mentioned previously. 
While calcifications in the pineal body 
may occur in younger years and even in 
adolescence, they reach a frequency of 78 
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per cent in people past sixty (Lorenz*®). 
Schwartz found them in 55 per cent of all 
individuals past twenty-five. Heinrich calls 
attention to the fact that while calcifica- 
tion in the younger individual is repre- 
sented by a solitary more or less round 
shadow, the latter may be granular and 
broken up in two or more fragments in the 
older person. 

Age changes in the form of laryngeal 
calcifications were known even before the 
roentgen era. While ossification of laryn- 
geal cartilages starts at around the age of 
twenty, it progressively increases, reaching 
its maximum extent around the sixty-fifth 
year. According to Heinrich, there seems 
to be a definite sequence with the process 
starting in the inferior horns of the thyroid 
cartilage, then ascending to and including 
the arytenoids and epiglottis. ‘ Calcifica- 
tion may also involve the tracheal rings. 
In the larynx, as so often, there are many 
variations in the aging process even to the 
extent of complete absence of calcifications 
in the older individual. Noback* states 
that there is a definite relation between 
the degree of ossification of laryngeal 
cartilages and the presence of mineral 
matter in the wall of the aorta. 


SUMMARY 


1. Data on normal roentgenologic age 
changes should be collected to serve as a 
baseline against which to evaluate patho- 
logic processes accompanying senescence. 
So far this has not been done in spite of the 
large amount of clinical geriatric data 
accumulated in recent years. 

2. In the absence of vertical studies on 
age changes of the thorax one has to rely 
on comparative appraisal of average values 
for different age groups. With advancing 
age there seems to be an increase in the 
anteroposterior and craniocaudal diame- 
ters of the thorax, increase in the latter 
being paralleled by flattening and lowering 
of the diaphragm. The downward slope of 
the ribs increases, and so does calcification 
of the costal cartilages with interesting sex 
differences. Increase in the curvature of 
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the thoracic spine apparently is not a 
necessary concomitant of old age. 

3. Pulmonary emphysema is universal 
in old people, and its early stages can be 
regarded as nearly physiologic. But while 
the percentage of roentgenologically de- 
monstrable emphysemas enlarges with age, 
it is doubtful whether minor degrees of 
senile emphysema can be detected roent- 
genologically. Technical and anatomic vari- 
ables certainly make a quantitative roent- 
genologic evaluation of the degree of 
emphysema impossible. Hilar shadows en- 
large and pulmonary markings intensify 
with old age, due to pulmonary hyperten- 
sion and beginning congestion and/or 
chronic bronchitis and interstitial fibrosis, 
in combination with anthracotic and silicot- 
ic changes in the root of the lung. 

4 There is progressive elongation and 
dilatation of the thoracic aorta with roent- 
genographically measurable increase in 
aortic diameter. The aorta becomes visible 
to a greater extent in posteroanterior and 
oblique roentgenograms; the aortic shadow 
may increase in density and show calcifica- 
tions. The heart appears more transverse 
with advancing age with a smaller angle of 
inclination and slight actual increase in 
size. There is no correlation between 
aortic or coronary calcification and func- 
tional effectiveness of the circulation. 
Calcifications may also be demonstrated 
in the abdominal aorta and its branches 
and in the peripheral arteries, where we 
have two major types of calcification, i.e., 
in the intima and media, with different 
roentgen characteristics and different clini- 
cal significance. 

5. Loss of elasticity in the tissues around 
the esophageal hiatus in the older age 
groups may lead to hernia of the hiatus, 
which can be asymptomatic. No changes in 
the size, shape, position, tonus and empty- 
ing time of the senile stomach have been 
observed, although histologically atrophic 
gastritis can be noted frequently. There is 
a descent of the first part of the duodenum 
with advancing age, which leads to change 
in its shape. Arteriosclerotic interference 
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with the blood supply of the intrinsic 
nerve plexuses seems to be the cause for a 
number of roentgenologically demonstrable 
functional abnormalities of the small in- 
testine. The reported decrease in tonus and 
delay in time of passage through the colon 
has not been confirmed. 

6. If the biliary tract escapes pathologic 
alterations, then the emptying time of the 
gallbladder apparently remains stationary 
in older age groups, with women emptying 
faster than men. Well known is the in- 
creased incidence of gallstones in old age. 

7. No roentgenographic age changes are 
known for kidney and ureter, while pros- 
tatic enlargement and bladder diverticula 
can of course be demonstrated on the roent- 
genogram. 

8. Osteoporosis is an almost physiologic 
accompaniment of old age. According to 
one author it is demonstrable roentgeno- 
graphically in more than half of all women 
over fifty and more than half of both sexes 
past sixty. It is characterized by decrease 
in thickness and number of bony trabeculae 
with widening of the intertrabecular spaces. 
The compact matter disappears more 
slowly. Early stages are not revealed in 
the roentgenogram, since it requires a 
calcium loss from 20 to 60 per cent to be 
clearly visible. One of the favorite sites of 
osteoporosis is the spinal column where it 
leads to “codfish” vertebrae, frequently 
undiagnosed wedge fractures, and kyphosis 
of the mid-thoracic region. In the femora 
decrease in the angle of inclination results 
in decrease in height. Senescent arthritis 
with formation of marginal osteophytes, 
spurs and lipping is another equally com- 
mon sign of old age. It involves most fre- 
quently the articular surfaces of spinal 
column, pelvis and knee joint. 

g. The senile skull shows atrophy in up 
to two-thirds of all cases. Localized parietal 
osteoporosis, leading to trough-like sym- 
metrical depressions of the skull, is a rare 
condition found in older age groups. The 
dorsum sellae may become porous, trans- 
lucent and narrow, imitating localized 
pressure erosions. The pattern of the dip- 
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loic veins may regress with age or become 
more marked. The arachnoid granulations 
increase in size. Hyperostosis of the frontal 
bones is a condition on the border-line of 
the pathologic and occurs mostly in women 
past middle age. Cranial suture closure is 
quite variable, although most frequently 
all sutures are closed in old age. Typical 
are soft tissue calcifications in the pineal 
body, in dural duplicatures, and in the 
internal carotid artery. 

10. Laryngeal calcification starts at 
around the age of twenty and increases in 
extent up to a maximum at sixty-five. It 
follows a typical sequence. The tracheal 
rings may also be involved. 


University of Oklahoma 
School of Medicine 
Oklahoma City, Oklahoma 
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THE ROENTGEN FINDINGS IN CERTAIN 
ABDOMINAL DISORDERS* 


By MARCY L. SUSSMAN, M.D.,+ and LEO REICH, M.D.t 


PHOENIX, ARIZONA 


T FIRST consideration, it would seem 
scarcely necessary five years after the 
appearance of an excellent monograph! to 
discuss further the roentgen findings in 
acute abdominal disorders. There is no 
doubt that that text includes practically all 
that is known about the subject at this 
time. Nevertheless, we feel justified in pre- 
senting our material because we, and we 
think others, have not felt the confidence 
in differential diagnosis that some enthusi- 
astic articles—and our surgical confreres— 
lead us to anticipate. To test our impres- 
sions, we reviewed cases in which either we, 
from the roentgenologic findings, or the 
clinician were concerned about the possibil- 
ity of an intestinal ileus of intra-abdominal 
origin. We limited our study to the “‘ordi- 
nary” sort of case that is seen in everyday 
practice in a moderate size general hospital. 
Many interesting but unusual conditions 
will not be discussed. We were interested in 
determining what were characteristic pat- 
terns and to what extent they were path- 
ognomonic. We shall group our material in 
terms of these patterns and will illustrate 
some of the confusing cases. 


DISTENTION OF SINGLE SMALL INTESTINAL 
LOOPS; COLLAPSED LARGE INTESTINE 


The presence of one or two dilated loops 
of small intestine showing fluid levels, with 
a collapsed large intestine, most often was 
due to volvulus with primary torsion about 
the mesenteric axis. The cecum contained a 
small amount of gas and feces without dis- 
tention or fluid levels in most of our cases. 
In some, there was fecal material in the 
distal colon. The degree of dilatation of the 
small intestinal loop was roughly propor- 
tional to the duration of the symptoms. In 
none, did we think roentgenologically that 


peritoneal fluid was present and no signifi- 
cant amounts were found at operation. In 
our cases, the fluid levels in any given di- 
lated loop were at about the same height. 

This pattern was not pathognomonic of 
simple volvulus. We found a similar ap- 
pearance in cases of early strangulation 
prior to the appearance of obstruction or 
peritonitis, but the strangulation was some- 
times on the basis of volvulus. Fluid levels 
were not as commonly present and the large 
intestine was not as collapsed, but to a 
greater or lesser extent, contained fecal ma- 
terial. Sometimes the strangulated loop of 
the small intestine was distended with fluid 
and showed small fluid levels. The fluid- 
filled loop presented as a tumor, was difh- 
cult to identify because of lack of contrast, 
and contained a small amount of gas and 
fluid in the prestenotic loop. Since the tu- 
mor mass may not be recognized as such, 
the pattern may simulate strongly that of 
simple volvulus. Demonstration of the 
tumefaction, however, with slight move- 
ments or none indicating paresis favors 
strangulation. In addition, peritoneal fluid 
is found frequently in the pelvis, in the 
flanks or between the loops. 

In a case of acute gastroenteritis, we also 
found isolated loops of distended small in- 
testine, the large intestine being collapsed, 
but containing fecal material. This pattern 
was also observed by Frimann-Dahl. The 
small intestinal loops have a curious stiff 
appearance and, in our case, there were no 
fluid levels. 

Secondary volvulus occurring in a vari- 
ety of obstructive situations, but mainly 
due to adhesions, did not present the pat- 
tern of primary volvulus in any of our cases. 
In all, the obstructive pattern described be- 
low dominated. 


From the X-ray Service, Veterans Administration Hospital, Phoenix, Arizona. 


* Consultant in Radiology. 
t Chief, Radiology Service. 
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STAIR-CASE DISTENTION OF THE 
SMALL INTESTINE; COLLAPSED 
LARGE INTESTINE 


Distended gas-filled loops of the small 
intestine, arranged in a more or less stair- 
case pattern with the colon either com- 
pletely collapsed or showing a_ small 
amount of gas and feces without fluid lev- 
els, was pathognomonic of simple obstruc- 
tion. In some cases, but not always, it was 
possible to explain the colonic gas by elicit- 
ing a history of a recent cleansing enema. 
Presumably, the remainder were due to the 
obstruction being incomplete, but we are 
not convinced that the mechanical expla- 
nation is the entire story. Not infrequently, 
we found it difficult to be certain whether 
we were dealing with a dilated small or 
large intestine, or both, and a_ barium 
enema was required to establish the anat- 
omy. 

In the cases that were fluoroscoped, the 
fluid appeared at different levels in the 
the loop and rose and fell in an irregular 
way. However, on occasion, under obser- 
vation, movement ceased completely for a 
time. In our cases, we were not often able to 
see evidence of peritoneal fluid, and when 
clearly present, it was associated with 
strangulation or infarction. Indeed, when 
characteristic signs were not present twen- 
ty-four hours after the onset of symptoms, 
it became apparent, later, that the diagno- 
sis of simple obstruction was in error. The 
characteristic pattern of simple small intes- 
tinal obstruction was not found in any other 
condition. 


DISTENTION OF SMALL INTESTINE; 
MODERATE DISTENTION 
OF LARGE INTESTINE 
Clinically Acute Abdomen. This group in- 
cluded patients with strangulation compli- 
cated by peritonitis; those with edema of 
the intestine and hemorrhage in the mesen- 
tery without definite infarction, as well as 
those with occlusion of a mesenteric artery 
or vein. The small intestine still presented 
the pattern of simple obstruction with dis- 
tended stair-case loops and sometimes, but 
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not often, no fluid levels, but now, the 
large intestine also was distended (Fig. 1). 
There was evidence of peritoneal fluid, 
either separating the loops, obscuring the 
flanks or accumulating in the pelvis, dis- 
placing pelvic loops. Early, there was an in- 
crease in activity, but soon paresis ensued. 
It was not possible, always, in our cases to 
indicate accurately the point of involve- 
ment. We have the impression that while in 
obstruction there was a more or less uni- 
form distribution of fluid levels, in perito- 
nitis, regardless of etiology, there might be 
fluid in one loop, none in another. Early 
evidence of infarction is said to be a nar- 
rowed lumen, outlined by gas with a swol- 
len wall outlined externally by serosal fat. 
We have not made this observation, but 
not infrequently, a coincident perforation 
resulted in the outlining by gas. 

Clinically Chronic or Subacute Abdomen. 
The constant presence of gas in more or less 
distended segments of the small intestine 
was found in many cases of adhesive peri- 


Fic. 1. Distention of one week’s duration. At surgical 
exploration, there was no obstruction. The small 
intestinal loops were dilated with small necrotic 
patches. 


128 


I). 
uid, 
the 
dis- 
in- 


1ed. 


s to 
lve- 
le in 
uni- 
t be 
arly 
nar- 
wol- 

fat. 

but 


tion 


men. 
less 
stine 
peri- 


irgical 
small 
-crotic 


Vou. 76, No. 1 Roentgen Findings in Abdominal Disorders 


Fic. 2. Appendicitis and peritonitis. Obstructing 
abscess and numerous adhesions. 


tonitis with chronic partial obstruction 
(Fig. 2). Fluid levels were present in all 
cases, but were not always striking; nor 
were levels seen in all of the gas-filled loops. 
The large intestine contained gas and fecal 
material, but was not particularly dis- 
tended, and often was of normal caliber 
(Fig. 3). The distended ileal loops did not 
present a stair-case pattern and it was usu- 
ally necessary to administer a barium 
enema to distinguish redundant sigmoid 
from distended ileum. (We did not find this 
differentiation particularly easy on the sur- 
vey films.) 

Intestinal Distention Clinically Not Due 
to Primary Abdominal Disease. We have 
not included in this review cases of ileus in 
which the cause was obvious and tran- 
sient; we have excluded, therefore, such in- 
stances as the intestinal distention seen 
during pyelography and the passage of 
urinary calculus. The great variety of con- 
ditions in which gas was seen constantly in 
the small intestine, not as the result of ob- 
structive ileus, was surprising. For exam- 
ple, distended loops of small intestine con- 


Kic. 3. Perforated duodenal ulcer with 
peritonitis and ileus. 


Fic. 4. Small intestine distended with 
gas and fluid after vagotomy. 
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Fic. 5. Small intestine distended with gas and fluid 
in patient, aged twenty-eight years, with carci- 
nomatosis peritonel. 


taining fluid levels, with levels also in a dis- 
tended large intestine were found in one pa- 
tient after a vagotomy (Fig. 4). Chronic 
cardiac failure also presented the pattern of 
paralytic ileus. In common with other ob- 
servers, hypoproteinemia and disturbances 
in potassium metabolism were noted in 
some of our cases. Presumably, some such 
mechanism accounted for the patients in 
whom apparent obstruction was not found 
on exploration. We observed similar exam- 
ples in some of our postoperative cases or 
after heavy sedation and alcoholism. Car- 
cinomatosis peritonei presented the pattern 
of general distention, but there were some 
instances of isolated loops of small and/or 
large intestine with fluid levels (Fig. 5). We 
found marked small and large intestinal 
distention in a senile person with neurop- 
athy and fecal impaction, but his picture 
may have been complicated by so-called 
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cleansing enemas (Fig. 6). In one individ- 
ual, air swallowing alone apparently ac- 
counted for the chronic distention. 


PRIMARILY DISTENDED LARGE INTESTINE 


Distention limited to the colon, with 
fluid levels, was characteristic of large in- 
testinal obstruction. When limited to a 
single loop, it was due to volvulus. How- 
ever, small intestinal distention, with fluid 
levels not as marked as in the large intes- 
tine but still prominent, was also found 
frequently in this condition. Differentiation 
from paralytic ileus often was not apparent 
to us. Not infrequently, the point at which 
the colonic gas column seemed to end did 
not correspond to the actual site of obstruc- 
tion. In one instance in which there seemed 
to be an abrupt end to the dilated large 
intestine at the splenic flexure, there was no 
organic obstruction, as evidenced three 
days later. In one case of superior mesen- 
teric artery occlusion, there was an abrupt 
transition from dilated right to collapsed 
left colon, but the transition was not at the 
location thought to be characteristic of this 


Fic. 6. Small and large intestinal distention due to 
fecal impaction. 
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condition. It was significant that fre- 


quently there was fecal content distal to the 
obstruction, even though the obstruction 
was thought to be complete. 


COMMENT 


There are certain roentgen patterns in 
acute and subacute abdominal disease 
which permit a fairly high degree of diag- 
nostic accuracy. Such conditions as pri- 
mary volvulus of the small and of the large 
intestine, strangulation before complete ob- 
struction and simple obstructions of the 
large and small intestine ought ordinarily 
to be readily diagnosed. Nevertheless, even 


Roentgen Findings in Abdominal Disorders 


these characteristic patterns are not path- 
ognomonic. The greatest difficulty is en- 
countered when both large and small intes- 
tines are distended with or without fluid 
levels, but not uniformly. In many of these 
cases, the radiologist can do little more 
than describe his findings and trust to the 
clinical data for elucidation. 
Marcy L. Sussman 
1130 East McDowell Road 
Phoenix, Arizona 
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CALCIFICATION IN SECRETORY 


JuLy, 1956 


DISEASE OF THE BREAST* 


By J. GERSHON-COHEN, M.D., HELEN INGLEBY, M.D., and M. B. HERMEL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


XINCE 1952, when we defined secretory 
disease and showed that plasma cell 
mastitis with fat necrosis was a common 
complication, many more cases have come 
to our attention.’ In this communication 
we wish, in particular, to call attention to 
certain types of calcification which are 
characteristic of the late stage of the dis- 
ease. 


CLINICAL FINDINGS 


Of the last 1,200 patients with breast 
lesions studied roentgenographically, 71 
had secretory disease with or without 
plasma cell mastitis. The average age was 
forty-seven years; the youngest patient 
was twenty-four, the oldest sixty-nine years 
of age. 

Secretory disease often is so asympto- 
matic that the actual time of onset can 
seldom be determined. The symptomatol- 
ogy is summarized in Table 1. 

Only 8 of our patients were single. The 
married women who desired children had 
larger families than the average. Most 
women nursed successfully, but of these 
15 per cent had puerperal mastitis. Eleven 
women did not nurse. We are inclined to 
believe that artificial drying up of the 
milk predisposes to dysplasia and perhaps 
to galactocele formation which is an early 
form of secretory disease. Women with 
secretory disease were less prone to pelvic 


TABLE I 
THE MAJOR CLINICAL FINDINGS IN 7I CASES 
OF SECRETORY DISEASE 


| Nipple | | 


| Retrac- /Trauma!| Pain | 
1SC tion | ivLass 
28 5 32 


disorders than patients with mazoplasia or 
mastopathy. 

In the older group especially, the ob- 
vious site of the lesion was the nipple 
area. Nevertheless, whenever mastectomy 
had been performed, distended ducts filled 
with secretion could be traced back to 
lobular areas at the periphery of the breast. 
In older women atrophic lobules were rep- 
resented by small collections of cysts 
which communicated with the duct. One, 
therefore, suspects that although secretory 
changes can and do occur in duct epithe- 
lium it is the lobules which are first affected. 


PATHOLOGY 


Calcification seems to be more commonly 
a later phenomenon in secretory disease 
and was seen in g of the 71 cases in this 
group. As in other parts of the body it is 
prone to occur in foci of degeneration or 
necrosis and is especially common in fat 
necrosis. Fatty acids are a constant com- 
ponent of secretory disease and in plasma 
cell mastitis, fatty acids are so common 
as to be almost pathognomonic. The ne- 
crosis of plasma cell mastitis is brought 
about in the first place by ulceration or 
rupture of a duct containing degenerated 
secretion. The degenerated elements cause 
necrosis of adjacent tissue, including fat. 
At this stage the pathologic reaction is 
the same as in traumatic fat necrosis. 
Both may lead to calcification. The differ- 
ential diagnosis depends on finding con- 
comitant secretory disease. Trauma may 
be an antecedent of both conditions, but 
in plasma cell mastitis the trauma is 
usually mild; in traumatic fat necrosis it 
is severe. 

We do not know of any studies relating 
specifically to the physical and chemical 


* From the Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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nature of calcification in the breast, but, 
since the pathologic reactions in plasma 
cell mastitis are comparable to those of 
fat necrosis in other parts of the body, we 
may assume that the mechanism of cal- 
cification cannot be very different. The 
mineral elements in calcified foci are chem- 
ically similar to those of normal bone. Un- 
der normal conditions the blood serum and 
interstitial fluid are saturated with calcium 
and phosphate ions. Any upset in the 
balance of these ions, such as is brought 
about by diminished CO, tension, results 
in precipitation of insoluble calcium phos- 
phate. In normal bone the osteoid contains 
enzymes that release phosphate ions. 
Wheeler and his co-workers® suggest that 
injured tissue may develop lowered CO, 
tension in its vicinity and may serve as a 
substrate for a phosphorus releasing en- 
zyme. 

It has been shown that the pituitary 
growth hormone affects  calcium-phcs- 


Fic. 1. Calcified areas of fat necrosis. 


Calcification in Secretory Disease of the Breast I: 


Fic. 2. Secretory disease in late stage with intra- 
ductal calcifications of right breast. Similar calcifi- 
cations were present in the left breast. 


phorus metabolism and favors retention 
of calcium and its fixation in bone.!:78 
Recent work indicates a connection be- 
tween this hormone and the maintenance 
of duct secretion.” The tendency of calcium 
to be deposited in necrotic foci associated 
with secretory disease is therefore compre- 
hensible. 
ROENTGEN FINDINGS 

It is possible for calcium to be deposited 
in the wall of affected ducts in secretory 
disease. Roentgenograms sometimes show a 
few minute calcified particles within the 
walls of ducts. Hyalinization of the thick- 
ened fibrous wall may account for this 
localization. It is also possible for the 
material in the ducts to become calcified 
en masse. Calcifications may be confined 
to isolated surface deposits in fibrous 
spheroid lesions. This gives these deposits 
an egg-shell-like appearance (Fig. 1). When 
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Fic. 3. Calcified masses. Clinical picture sug- 

gested old healed galactoceles. 
the calcification is confined more to the 
duct walls, the parallel streaks of calcifica- 
tion are striking and these must be dif- 
ferentiated from calcification in the wall 
of arteries (Fig. 2). Differentiation from 
other forms of calcification such as in 
fibroadenoma, cysts, cancer and arterio- 
sclerosis should not be difficult, and these 
forms of calcification already have been 
fully described.**® 


REPORT OF CASES 

Case 1. Calcificd Areas of Fat Necrosis (Fig. 
7). This sixty-nine year old woman had had 
painful lumps in her left breast for more than 
thirty-five years before she decided to consult 
a physician. Many palpable masses were found 
and since there was localized retraction of the 
skin over one of these, malignancy was sus- 
pected. Palpable lymph nodes also were present 
in the axilla. The roentgenographic examination 
revealed multiple sites of egg-shell calcifications 
due to old healed foci of fat necrosis with 
nothing to suggest a malignant process. Opera- 
tion confirmed these impressions, and micro- 
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scopic studies revealed only fibrous tissue with 
peripheral foci of calcification. 


Case ul. Secretory Disease with Extensive Cal- 
cification (Fig. 2). This sixty year old patient 
complained of pain and a thick yellow discharge 
from the left breast of three months’ duration, 
No discharge occurred from the right nipple, 
but on examination, a thick whitish discharge 
could be expressed. A mass had been excised 
near the the right nipple after a miscarriage 
thirty years before. 

Clinically both breasts were large and 
pendulous. Thickened ducts were palpable in 
both, but were more numerous in the left 
breast. Smears of the discharge from both 
breasts showed fatty globules and shadows of 
colostrum cells. 

Extensive calcification of duct walls was seen 
in the roentgenograms of the left as well as the 
right breast shown in Figure 2. 


Case 111. Calcified Masses—Probably  Fol- 
lowing Secretory Cysts (Galactoceles) (Fig. 3). 
This seventy-one year old patient was ad- 
mitted with congestive heart failure. Asympto- 
matic masses had been present in the right 
breast for forty-five years. They were first 
noted after the death of her only child at the 
age of five months. She had nursed the baby 
with abundant milk. 


SUMMARY 


The late stages of secretory disease, 
plasma cell mastitis and fat necrosis may 
be associated with roentgen patterns of 
calcareous deposits. These may simulate, 
but can be differentiated from, calcification 
associated with arteriosclerosis, fibroad- 
enoma, cysts and malignancy. 

J. Gershon-Cohen, M.D. 


255 South 17th Street 
Philadelphia 3, Pennsylvania 
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THE ROENTGEN DIAGNOSIS OF FRUIT PITS 


JuLy, 1956 


IN GASTROINTESTINAL TRACT* 


By BERNARD S. WOLF, M.D., and RICHARD H. MARSHAK, M.D. 


HE roentgen features of foreign bodies 
in the gastrointestinal tract have been 
described in considerable detail in the radi- 
ological literature. Most attention has been 
paid to foreign bodies in the pharynx and 
upper esophagus, such as fish bones, to 
swallowed radiopaque foreign bodies and to 
gastric bezoars. Our attention was drawn 
to znother type of foreign body as a result 
of fincings in a group of 6 cases—namely, 
fruit pits, specifically plum, prunef and 
apricot pits. In 2 instances, such pits were 
caught at the level of the cricopharyngeal 
sphincter in the neck. In 3 cases, pits failed 
to pass a cicatricial stenosis in the duo- 
denum resulting from a duodenal ulcer. In 
I instance, a pit was trapped in the terminal 
ileum in the absence of any organic stric- 
ture. Review of the first case in the duo- 
denal ulcer group indicated that the correct 
diagnosis could have been made on the 
basis of specific roentgen features which 
were not noted at the time of the original 
examination. On the basis of these features, 
the correct diagnosis was suggested in the 
subsequent cases. Because of the fact that 
we were not able to find a description of 
these roentgen findings in the available 
literature, the features in this group of cases 
will be described briefly. 

The possibility of swallowing a pit inad- 
vertently when eating various fruits must 
occur with some frequency. In the great 
majority of instances, pits will traverse the 
gastrointestinal tract and be excreted with- 
out difficulty and without producing clini- 
cal symptoms. However, if the pit is too 
large to pass the cricopharyngeal region or 
the terminal ileum, or if an organic stenosis 
is present in the esophagus, duodenum, or 
terminal ileum, the pit may become obtu- 


f Since prunes are a variety of dried plum, the pits are es- 
sentially the same. 


NEW YORK, NEW YORK 


rated and may produce obstructive symp- 
toms. With impaction of the pit, local in- 
flammatory changes may result. It is of 
interest that, even in the presence of an 
underlying organic stricture, these pits ap- 
parently rarely produce complete intes- 
tinal obstruction but rather incomplete and 
intermittent obstruction. When caught in 
the region of the cricopharyngeal sphincter, 
obstructive symptoms are sufficiently mark- 
ed so that prompt action is usually taken. 
Since there is usually an organic stricture 
when a pit fails to traverse the gastrointes- 
tinal tract, it is important to recognize the 
underlying disease and the fact that the de- 
fect in question is a superimposed extrinsic 
foreign body. 

The roentgen features of pits may be put 
in two categories: (1) The well-known 
roentgen findings that suggest that a filling 
defect is a foreign body, namely, that it is 
entirely intraluminal in location. These fea- 
tures are marked mobility under palpation 
in serial examinations and the fact that bar- 
ium may be demonstrated completely sur- 
rounding the defect in multiple projections. 
If the pit is really obturated or confined by 
a local inflammatory process, mobility may 
not be present. It is therefore of importance 
to recognize the second group of roentgen 
findings which are specific in nature. (2) 
The intrinsic roentgen findings of a filling 
defect that indicate it is a pit are (a) a char- 
acteristic shape which in the case of apricot, 
plum and prune pits, is elliptical. This 
shape is fixed and unchanging although, if 
mobile, the axes may change under palpa- 
tion or in serial examination; (b) within the 
filling defect, there are radiolucent areas as 
a result of the fact that these pits contain 
air besides a soft center (Fig. 1). This air 
has been found in both fresh and dried fruit 
pits—prune, plum, peach, cherry, apricot 


* From the Department of Radiology of The Mount Sinai Hospital, New York, New York. 
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Fic. 


and a large mango pit. This air or gas per- 
sists within such pits despite the fact that 
the pit has been immersed in gastric or in- 
testinal fluids for a considerable period of 
time. Characteristically, the air within the 
hard shell of the pit forms a radiolucent 
band or rim a short distance from the outer 
margin and parallel to it. Both the outer 
margin of the defect and the lucent band 
within it are sharply demarcated and sym- 
metrical. In addition, depending upon the 
condition of the soft center of the pit, there 
are other lucent areas located within the 
center of the pit. The shape of the pit, plus 
a lucent arcuate band parallel to its outer 


Roentgen Diagnosis of Fruit Pits in Gastrointestinal Tract 


1. Roentgenograms of prune and 


cherry pits. The hard shell, the soft cen- 
ter and the intervening lucent areas 
were present in all pits. 


surface, plus lucent areas within the central 
portion of the pit create a geometrical pat- 
tern which does not occur with an intrinsic 
organic lesion such as a polyp. Barium ad- 
heres to the surface of pits in a spotty or 
mottled fashion. As with other foreign 
bodies, these pits may be hidden by excess 
barium, and delineation of pathognomonic 
features usually requires spot compression 
films. 

The first example is that of a pit caught 
at the cricopharyngeal sphincter (Case 1). 
On the preliminary lateral view of the neck 
(Fig. 24), an ovoid lucent area was seen be- 
hind the trachea. There was also an oval 
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Fic. 2. Case 1. (4) Lateral view of neck. Oval lucent area in soft tissues at level of intervertebral space be- 
tween C6 and C7. Faint dense oval rim about 2 mm. wide around lucent center. (B) Administration of 
barium confirms presence of oval filling defect within hypopharynx above cricopharyngeal sphincter. A 
prune pit was removed endoscopically. 


Fic. 3. Case m1. (4) Oval filling defect completely surrounded by barium in stomach. Sharp symmetrical 
lucent band within and parallel to outer margin of defect. Surface of defect is mottled. (B) In course of same 
examination, filling defect moved into duodenal bulb but did not pass beyond strictured region at apex of 
bulb. Pit removed at gastrotomy. 


3 8 
4 ‘ 
| 
4 
: 


» 1956 


ce be- 
‘ion of 
ter. A 


retrical 
of same 
apex of 


76, No. 1 


border about 2 mm. thick of slightly in- 
creased density around the oval lucent cen- 
ter. The fact that this was a foreign body 
was confirmed by administration of barium 
(Fig. 2B). A pit was removed endoscopi- 
cally. In a case such as this, it is important 
to recognize that the lucent area within the 
soft tissues is within the foreign body in 
order to avoid the diagnosis of free air in 
the soft tissues of the neck as a result of an 
esophageal perforation. In a second case, 
the findings were identical. 

In the next case (Case 111), chronologi- 
cally the first of this reported group, an in- 
correct diagnosis was made. This was a 
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fifty year old white male who was admitted 
complaining of abdominal pain of six 
months’ duration. He gave a history of epi- 
sodes of epigastric pain occurring off and on 
over a period of thirty years. Ten years 
prior to admission, a gastrointestinal series 
was reported as showing a duodenal ulcer. 
For a period of about six months, however, 
the patient’s pain had become quite severe. 
A gastrointestinal series showed an ovoid 
filling defect which at one time was in the 
stomach (Fig. 34) but which, during most 
of the examination, was located in the duo- 
denal bulb (Fig. 38). There was also a con- 
stant narrowing in the region of the apex of 


Fic. 4. Case 1v. (4 and B) Ovoid filling defect impacted in duodenal bulb at site of stricture. Lucent 
bands within defect parallel to outer margin. Pit removed at operation. 
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Fic. 4. Case 1v. (C) Same as Figure 4, 4 and B. 


the bulb as seen with a duodenal ulcer. An 
ulcer crater was not visualized. In addition 
to the diagnosis of a deformed bulb result- 
ing from a duodenal ulcer, it was felt that 
the filling defect represented a prolapsing 
polyp of the stomach. The narrowing due to 
scarring of an old healed duodenal ulcer 
was confirmed at operation and a pit re- 
moved from the stomach. A gastroenteros- 
tomy and vagotomy were performed. Post- 
operatively, the patient was completely 
relieved of symptoms. On review of the 
roentgenograms, it could be recognized that 
the configuration of the filling defect cor- 
responded to the shape of the pit and that, 
within the filling defect, there was a radio- 
lucent arcuate line parallel to its external 
surface which gave the defect a geometrical 
pattern. 

The next case was a man of forty who, 
fourteen years prior to the current admis- 
sion, had shown a duodenal ulcer on bar- 
ium meal examination (Case tv). The com- 
plaint at that time was of melena. During 
the intervening years, he complained peri- 
odically of epigastric pain relieved by diet 
and antacids. At that time, there was no 
evidence of an active duodenal ulcer but it 
was stated that the duodenum was im- 
bedded in adhesions. About a year and a 
half prior to the current admission, the pa- 
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tient experienced a recurrence of epigastric 
pain which, this time, responded poorly to 
bland diet and antacids. On admission to 
the hospital, barium meal examination 
showed a marked deformity and narrowing 
of the duodenal bulb. However, in addition, 
there was an oval filling defect in the base 
of the bulb which appeared to be impacted 
at the site of the maximum narrowing. De- 
spite this, however, there was no remark- 
able delay to the passage of barium. The 
defect showed a linear lucent band which 
appeared to parallel the surface of the de- 
fect and a characteristic ovoid fixed shape 
(Fig. 4, 4, B and C). Because of the experi- 
ence in the previous case, the diagnosis of 
a pit impacted in the duodenal bulb proxi- 
mal to an area of scarring as a result of a 
duodenal ulcer was made. Upon question- 
ing the patient, he recalled that about one 
and a half years prior to admission he had 
swallowed a plum pit and that his com- 
plaints had followed this event. On abdomi- 
nal exploration, a pit was found impacted 
between the pyloric ring and a markedly 
stenotic area at the junction of the first and 
second portions of the duodenum. 

In the previous case, after operation the 


Fic. 5. Case v. Oval filling defect in stomach with 
lucent band parallel to its outer surface. Pit re- 
moved at gastrotomy. 
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patient was also requestioned and recalled 
swallowing an apricot pit six months prior 
to admission at the time that he experi- 
enced an exacerbation of his digestive com- 
plaints. These 2 cases, therefore, demon- 
strate that the obturation produced by a pit 
may be associated with traumatic inflam- 
matory changes which are sufficiently 
marked to produce severe clinical symp- 
toms. 

In another case (Case v), with a moder- 
ately deformed duodenal bulb with narrow- 
ing, an ovoid defect was seen in the stomach 
with a very characteristic lucent band 
paralleling its outer border (Fig. 5). This 
foreign body did not enter the duodenal 
bulb during the examination. The presence 
of a pit in the stomach was confirmed at 
operation. 

The last case (Case vi) was a fifty year 
old female who began to experience inter- 
mittent abdominal pain without specific 
localization about a year prior to admis- 
sion. This pain was not relieved by food or 
antacids. In the three months before admis- 
sion, the pain was severe and colicky in 
character. Barium meal examination of this 
patient with serial filming of the small in- 
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Fic. 6. Case v1. Ovoid defect in distal ileum expand- 
ing the intestinal lumen, completely surrounded 
by barium. Surface of defect is mottled. Moderate 
small intestinal dilatation proximal to defect but 
barium went around defect without marked delay. 
Pit removed at operation. 


Fic. 7. (4 and B) Case of duodenal ulcer with angulated narrowed junction of bulb and descending duo- 
denum. Foreign body of unknown type in bulb on first examination. Three weeks later no defect could be 
demonstrated. 
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testine revealed in the distal ileum an 
ovoid, sharply demarcated filling defect 
which appeared to be completely sur- 
rounded by a thin rim of barium (Fig. 6). 
At the site of the filling defect, the caliber 
of the ileum was increased. The surface of 
the defect had a rather mottled appearance 
due to an irregular adherence of the barium. 
The small intestine for a short distance 
proximal to the defect was somewhat di- 
lated. At exploratory laparotomy, the de- 
fect turned out to be an apricot pit in the 
ileum about 5 inches from the ileocecal 
valve. The ileum at the site of the pit and 
for a short distance proximal to it showed 
distinct inflammatory changes in the mu- 
cosa and submucosa. There was no evidence 
of any stricture of the ileum distal to the 
defect. A local resection was performed. 

It is likely that other poorly digestible 
material may be at least temporarily ob- 
structed proximal to a stenosis in the duo- 
denal bulb. We have had experience with 
one such case where a peculiar quadrangu- 
lar defect was present in the bulb proximal 
to a constriction in an individual who had 
a history of melena (Fig. 7, 4 and &). This 
patient was not operated on. Three weeks 
after the first examination, a repetition of 
the gastrointestinal series showed no evi- 
dence of the defect. It is therefore believed 
that the defect was due to foreign material 
which was either digested over a period of 
time or which was sufficiently pliable to 
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permit its eventual passage. The patient 
gave no history of vomiting. A case with 
beans trapped at a duodenal stenosis has 
been reported by Horncastle.' 


COMMENT 


As described in the cases noted above, it 
is possible with suitable roentgen technique 
to identify pits by their characteristic con- 
figuration and lucent areas within them. Of 
possible differential diagnostic importance 
might be a gas-containing gallstone which 
enters the digestive tract through a fistula. 
When this results in a gallstone ileus, the 
obstruction is usually in the distal ileum. 
Lucent areas in these gallstones are of a 
stellate character and the configuration of 
a stone is different from that of a pit. It is 
of special interest that the presence of pits 
may cause localized traumatic inflamma- 
tory changes of clinical significance. 
Bernard S. Wolf, M.D. 


1 East 1ooth Street, 
New York 29, New York 


Acknowledgments: Case 1 is included by the 
courtesy of Dr. Herman C. Zuckerman, Case 
iv by courtesy of Dr. David A. Dreiling and 
Case vi by courtesy of Dr. Albert Cornell. 
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FREE INTRAPERITONEAL AIR 


By HARRY W. FISCHER, M.D. 


ST. LOUIS, MISSOURI 


HE finding of free intraperitoneal air 

on the roentgenogram has come to be 
considered a sign of a perforated gastroin- 
testinal tract. Not only practicing physi- 
cians but textbook authors, as well, con- 
sider free subdiaphragmatic air as pathog- 
nomonic of perforated peptic ulcer. Un- 
doubtedly, perforated peptic ulcer is the 
most frequent cause of free intraperitoneal 
air in patients with abdominal complaints, 
but a number of other, often unrecognized, 
conditions also present this roentgen find- 
ing. Some occur infrequently, some rarely, 
but each is of sufficient importance to be 
thought of by the radiologist. From discus- 
sions with radiologists and surgeons, it can 
be realized that the uncommon lesions are 
usually not considered in a differential diag- 
nosis. To interpret the film for the greatest 
assistance to the clinician, awareness of the 
various possible modes of entry of gas into 
the peritoneal cavity is of considerable help. 
This knowledge evaluated with the clinical 
findings results in assessing the significance 
of free intraperitoneal air with greater ac- 
curacy. 

Free air in the peritoneal cavity is ob- 
served secondary to disease processes or 
from its artificial introduction into the ab- 
domen. Only after excluding the various 
ways by which air could be introduced arti- 
ficially, should one consider the former pos- 
sibility. This is a logical and practical ap- 
proach to the film reading. 

The most frequent artificial introduction 
of air into the abdomen occurs at the time 
of abdominal surgery. The presence, but 
not the duration, of air under the dia- 
phragms may be predicted whenever the 
abdomen is surgically explored. Most in- 
vestigators estimate the maximum persist- 
ence of air as being two to three weeks, but 
one observer extends this period to from 
four to six weeks.® A full therapeutic pneu- 
moperitoneum has been known to take 


eight weeks for absorption, so this latter 
figure in not unreasonable, particularly in 
view of an abnormal peritoneal surface. In 
the first few weeks postoperatively, free air 
alone cannot be considered evidence of per- 
foration or re-perforation of an ulcer, leak- 
age of a suture line, or intestinal necrosis. 
The decision to re-explore the abdomen will 
rest on clinical evaluation, not on the un- 
supported roentgenologic finding. 

Air or oxygen is introduced into the peri- 
toneal cavity for diagnostic and therapeutic 
purposes. Should the patient then present 
himself with acute, severe, abdominal 
symptoms, misinterpretation of the roent- 
genogram may follow. 


REPORT OF CASES 

Case 1. White male, aged sixty-nine, was ex- 
amined in the receiving room of St. Louis City 
Hospital because of lower abdominal pain, 
cramping in nature, of one week’s duration. The 
pain had become progressively more severe, and 
the patient had been vomiting for three days. A 
stool on the day of admission to the hospital 
was said to be black. Examination of the dehy- 
drated but feverless patient revealed diffuse 
lower abdominal tenderness without rebound 
tenderness. The chest was hyperresonant and 
some rales were heard in the right base. The 
roentgenograms revealed free intraperitoneal 
air under both diaphragmatic leaves, and some 
gas was noted within the large intestine. The 
chest film was not remarkable except for basilar 
emphysema. The first clinical diagnosis con- 
sidered in view of the roentgen findings was a 
perforated hollow viscus. When it was sug- 
gested by the radiologist that the lungs ap- 
peared emphysematous and that the intra- 
peritoneal air might have been introduced for 
therapeutic reasons, information was obtained 
from another hospital of pneumoperitoneum 
treatment for pulmonary emphysema. The 
patient died suddenly before treatment could 
be instituted. At autopsy the abdomen con- 
tained about 500 cc. of blood tinged fluid. The 
distal jejunum and ileum showed early gangre- 
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nous changes, and a thrombus was found in the 
superior mesenteric artery. Myocardial hyper- 
trophy and marked coronary artery sclerosis 
were present. The immediate cause of death 
was thought to have been coronary occlusion. 


Comment. Consideration of the entire 


clinical history, which the patient himself 


was unable to give, was essential to the un- 
derstanding of the free air in this case. Al- 
though the actual abdominal lesion would 
have called for surgical intervention, it can 
easily be seen that this might not have been 
the situation. An excessive amount of air 
may suggest a therapeutic pneumoperi- 
toneum to some observers, but we have 
noted a large quantity of air secondary to 
disease processes. Rack and Clement® re- 
ported perforated peptic ulcer, ruptured 
ectopic pregnancy, appendicitis, and incar- 
cerated inguinal hernia occurring in the 
presence of therapeutic pneumoperito- 
neum. The radiologist will in most instances 
know of free intraperitoneal air which was 
introduced for diagnostic purposes, as in 
peritoneoscopy or in roentgen visualization 
of the pelvic organs. The patient himself 


Harry W. Fischer 


JuLy, 1956 


may not have realized that air was intro- 
duced into the peritoneal cavity. 


Case u. White female, aged twenty-seven, 
experienced the sudden onset of umbilical and 
lower quadrant pain about eight hours before 
admission to the hospital. Chills and fever, 
and right shoulder pain followed the abdominal 
pain. No vomiting occurred. The abdomen was 
found to be moderately distended, but without 
rigidity. Extreme tenderness was present in 
both lower quadrants, more pronounced on the 
left. Hyperextension of the legs produced ab- 
dominal pain. Intestinal sounds were hyper- 
active. The pelvic and rectal examinations re- 
vealed some rectal tenderness on the left. Up- 
right roentgenograms of the abdomen showed 
air beneath the right diaphragm (Fig. 1). The 
temperature was 38.8 degrees C., and the white 
blood cell count 17,800. The urine was negative, 
and the serum amylase normal. The past 
history revealed that the right tube and ovary 
and the appendix had been removed three 
years previously for ectopic pregnancy. Under 
observation the abdomen became less tender, 
and the white cell count declined. It was not 
learned until a day later that the patient had 
given herself a lysol douche about four hours 
prior to the onset of her symptoms. The douche 


Fic. 1. Air beneath the right diaphragm in a twenty-seven year old female with 


acute abdominal complaints. Symptoms were related to a vaginal douche 
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bag had been held one and a half feet above 
her head, producing a pressure sufficient to 
force air through the remaining fallopian tube. 


The presence of pneumoperitoneum 
should be evaluated cautiously when there 
has been recent thoracentesis or when the 
patient has been carrying a therapeutic 
pneumothorax. Air may have been intro- 
duced into the abdomen when the thora- 
centesis needle has been low placed, and 
the diaphragm has been unintentionally 
perforated. Very rarely, air enters the ab- 
domen from an artificial pneumothorax 
even when the diaphragm has not been 
punctured.! Air dissecting into the medi- 
astinum and then through the esophageal 
and aortic hiati or air traversing a congeni- 
tal diaphragmatic defect may account for 
such a phenomenon. The latter explanation 
seems more likely, for an interesting case in 
which air from a therapeutic pneumoperi- 
toneum passed suddenly through a right di- 
aphragmatic defect resulting in a sympto- 
matic right pneumothorax was recently 
described. Abdominal complaints in the 
ascitic patient must not be misinterpreted 
because of small amounts of subdiaphrag- 
matic air, which are noted following with- 
drawal of abdominal fluid. 

Perforation of the gastrointestinal tract 
is the most common disease process respon- 
sible for free intraperitoneal air. Perforated 
peptic ulcer, duodenal or gastric, heads the 
list in frequency. Excluding the postlap- 
arotomy cases, if the radiologist’s diagnosis 
were perforated peptic ulcer every time he 
saw free intraperitoneal air, he would be 
correct in the overwhelming majority of 
cases. To increase his diagnostic accuracy, 
he should consider colon lesions next in fre- 
quency. Free air has been estimated to be 
present in 85 per cent of cases of rupture of 
the stomach or duodenum, and in 100 per 
cent of cases of rupture of the colon.® 
Rarely, gastric carcinoma will cause a com- 
plete perforation of the stomach wall. Colon 
lesions are sometimes neglected in the dif- 
ferential diagnosis of pneumoperitoneum. 
One per cent of idiopathic ulcerative colitis 
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cases are said to be complicated sometime 
in their course by free perforation into the 
peritoneal cavity. Usually, the acute ful- 
minating type of the disease has been in- 
criminated. Recently, a case was observed 
of this nature in which a huge amount of air 
was free within the abdomen. Benign or 
malignant obstruction of the left colon, in 
the presence of a competent ileocecal valve, 
may result in necrosis of the cecum and 
escape of gas into the peritoneal cavity. The 
actual site of perforation in the cecum can- 
not always be demonstrated at operation. 
Other colon lesions—amebic colitis, di- 
verticulitis, carcinoma, bacillary dysentery 
—rarely are complicated by free air per- 
foration. Volvulus of the sigmoid and of the 
cecum is being diagnosed more often, due 
to increased awareness of this lesion in the 
older patient. The presence of subdiaphrag- 
matic air led to an initial impression of per- 
forated peptic ulcer and paralytic ileus in 
one of our observed cases. The large gas- 
filled dilated structure proved to be the 
cecum lying in the right upper quadrant of 
the abdomen. A gangrenous cecal wall had 
led to perforation and the readily detected 
air. 

Assessing the significance of peritoneal 
air also requires consideration of inflamma- 
tory processes of intra-abdominal organs 
by gas producing organisms. A typical sub- 
diaphragmatic abscess with an_air-fluid 
level should offer no great difficulty in dif- 
ferential diagnosis, with the associated ele- 
vated and partially or completely immobile 
diaphragm, displacement of organs by the 
mass, and pleural and parenchymal reac- 
tion in the lung base. An interesting case of 
abdominal inflammatory disease follows. 

Case 1. White male, aged sixty-three, 
diabetic, had the onset of dull midabdominal 
pain on the day prior to hospital admission. 
The pain persisted, and the patient vomited 
three or four times. During the night, the pain 
changed to cramps, epigastric in nature. The 
pain radiated to the back at the onset. A past 
history of the taking of 55 units of insulin daily 
was obtained. He also told of epigastric pain 
one hour after meals, relieved by orange juice. 
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Fic. 2. Air under the diaphragms in a sixty-three year old male diabetic with 
acute abdominal complaints. A gas bacillus inflammation of the pancreas was 
demonstrated at autopsy. 


There was no history of jaundice or blood in 
the stools. The acutely ill man showed general- 
ized abdominal tenderness, more pronounced 
in the epigastrium, with rigidity in the epi- 
gastrium and right lower quadrant. The intesti- 
nal sounds were hypoactive. Pulse rate and 
respirations were increased, but the tempera- 
ture was only 98.8 degrees F. Roentgenogram 
of the abdomen showed air under the dia- 
phragms (Fig. 2). A rapidly progressive down- 
hill course ensued, the patient expiring the 
evening of the day of admission. About six 
hours before death, a bluish discoloration was 
noted in the right flank. Revealing laboratory 
findings were the three plus sugar in the urine, 
a greatly elevated blood diastase of 2,670 units, 
a blood sugar of 620 mg. per cent, and a white 
blood cell count of 4,150. At autopsy the pan- 
creas was found to be the site of an acute hemor- 
rhagic inflammatory process with extensive 
fat necrosis and gas formation. Gas and blood 
were present in the peritoneal cavity. The face, 
neck, thorax, and scrotum showed advanced 
subcutaneous emphysema. Other findings were 
cholelithiasis; a chronic, advanced pericholan- 
gitis of the liver; arteriosclerosis of the kidneys; 
and a diverticulum of the second portion of 
the duodenum. Microscopically, blue staining 
rods were noted in the tissues. Bacteriologic 


studies revealed E. coli, streptococci and 
clostridia in the peritoneal cavity, Cl. welchii 
and gamma streptococcus in the blood. 


Not infrequently, pneumoperitoneum 
may be associated with pneumatosis cys- 
toides intestinalis. In this disease, the etiol- 
ogy and nature of which are poorly under- 
stood, pneumoperitoneum results from rup- 
ture of an intestinal wall cyst. The free ab- 
dominal air may persist over a long period, 
and may be present even when the patient 
is not experiencing abdominal symptoms. 
Often a stenosing lesion of the gastroin- 
testinal tract may also be observed. Foam- 
like gaseous cysts of the intestinal wall are 
considered roentgenographically diagnos- 
tic. They are more easily seen when there ts 
accompanying pneumoperitoneum or when 
intestinal loops are located between the 
diaphragm and the liver, supposedly be- 
cause the intestine rises to that position by 
reason of its increased buoyancy." Pro- 
longed or recurrent pneumoperitoneum can 
be attributed to pneumatosis cystoides in- 
testinalis only if artificial introduction of 
air is excluded. 
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Other rare instances of pneumoperito- 
neum have been known to result from per- 
foration of the uterus or bladder, whether 
due to external trauma or instrumentation. 
Typhoid and non-specific ulceration of the 
small intestine, perforation of a Meckel’s 
diverticulum, and rupture of the intestine 
secondary to meconium impaction have 
given rise to pneumoperitoneum. Occa- 
sional perforation of the normal or diseased 
wall of the stomach or colon by the gastro- 
scope or sigmoidoscope may lead to free air 
in the peritoneal cavity. Any far advanced 
involvement of the blood supply with gan- 
grene of the intestinal wall would also be 
expected to result in perforation with free 
intraperitoneal air. In rare instances of pen- 
etrating abdominal wounds, free intraperi- 
toneal air without perforation of the gas- 
trointestinal tract has been observed, indi- 
cating the air enters with the missile.!* Pen- 
etrating and nonpenetrating wounds of the 
abdomen, when associated with free ab- 
dominal air, can almost always be assumed 
to have caused rupture of some part of the 
gastrointestinal tract, and treatment should 
be based on that assumption. A rather obvi- 
ous cause of free abdominal air are thoraco- 
abdominal wounds. Rupture of the colon 
and pneumoperitoneum have been ob- 
served in industry from compressed air in- 
jected accidentally or maliciously into the 
rectum. 

Finally, some obscure or unknown causes 
should be mentioned. Thus free intra-ab- 
dominal air may be noted as an unusual 
complication of gastroscopy. The air intro- 
duced through the gastroscope apparently 
passes through the stomach wall, without 
any indication that the stomach wall has 
been perforated. At operation, since a per- 
foration or a gastric lesion is not found and 
peritonitis is not observed, a temporary 
minute passage for the air is postulated. 
Even more perplexing are the cases of pneu- 
moperitoneum without demonstrablecause. 
Some of these are conceivably due to silent 
perforations of peptic ulcer in which the 
interval of patency of the opening is so 
short that peritonitis does not have oppor- 
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tunity to develop or is so minor that symp- 
toms are not detected. Possibly others are 
due to undiagnosed lesions of pneumatosis 
cystoides intestinalis. Entrance of the air 
via the vagina, uterus, and fallopian tubes 
as a result of changed intra-abdominal and 
external pressure relationships during 
trauma or unusual muscular activity has 
been suggested. This would not explain the 
occurrence in the male, or in very young 
and old females. When pneumoperitoneum 
follows operative procedures such as tonsil- 
lectomy’® and resection of a pharyngeal di- 
verticulum,” the air may be suspected to 
have entered via the neck and medi- 
astinum, but in one of these cases mediasti- 
nal emphysema could not be detected 
roentgenographically. When free abdomi- 
nal air has been found totally unrelated to 
any surgical procedure or pertinent disease 
process, the imagination is called upon for 
explanation.*:® 722.18 


Case tiv. A female student, aged twenty- 
eight, was thrown from an automobile involved 
in a city street accident. After a short period 
of unconsciousness, she was aware of pain in 
neck, epigastrium, back and buttocks, and she 
had difficulty in breathing. On examination 
epigastric and costophrenic angle tenderness 
was present, but the abdomen was soft and 
without rebound tenderness. No masses could 
be palpated. Roentgenograms of the abdomen 
showed a small amount of air under the left 
diaphragm. 

The past history of a bout of hematemesis 
five months prior to the accident was obtained. 
An acute erosion of the duodenum was diag- 
nosed at that time by roentgen examination. 
The patient responded well to banthine and 
conservative therapy. Three years previous to 
the present admission the patient had had 
abdominal pain. Urine examination at that 
time showed a questionable increase in por- 
phyrin excretion. 

Conservative treatment was decided upon 
for the abdominal symptoms related to the 
accident. The abdomen remained soft, despite 
tenderness to deep epigastric palpation. The 
white blood cell count and blood amylase were 
not elevated. An upper gastrointestinal and 
small intestinal roentgen examination was nega- 
tive. Six days later she was discharged as im- 
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proved, only to be re-admitted the same day 
because of recurrence of the epigastric discom- 
fort, nausea, and vomiting. Tenderness was 
again present over the abdomen, most marked 
in the epigastrium and right lower quadrant. 
The white blood cell count was 9,000 with a 
preponderance of segmented forms. The blood 
amylase, acid and alkaline phosphatase were 
normal. A significant amount of urobilinogen 
was found in a random urine specimen, but the 
Watson-Schwartz test was negative for porpho- 
bilinogen. The clinical impression was that the 
patient had a retroperitoneal hematoma. The 
symptoms and signs again rapidly subsided 
with conservative treatment. The cause of 
the minimal pneumoperitoneum was never 
demonstrated. 


SUMMARY 


Although perforation of a hollow viscus, 
particularly by a peptic ulcer, is predomi- 
nant in the causation of free intraperitoneal 
air as seen on roentgenograms of the abdo- 
men, many other unrecognized conditions 
may cause identical findings. Infrequent or 
rare, they are worthy of consideration in 
interpreting roentgenograms. Realization 
of the possible modes of entry of the air, 
combined with evaluation of the clinical 
course of the patient, is the approach lead- 
ing to diagnostic efficiency. Free air under 
the diaphragms cannot be interpreted with- 
out knowledge of the clinical findings. 


Harry W. Fischer M.D. 
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and Charles Eckert for case histories on Cases 
Il and Iv. 
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ROENTGENOLOGIC FINDINGS OF SMALL INTESTINE 
IN 100 REPATRIATED PRISONERS OF WAR 
DEFICIENCY STATES AND WORM INFESTATIONS 
By WALTER FRANCKE, M.D. 


BILLINGS, MONTANA 


N THIS series of cases 100 repatriated 

prisoners of war were examined. The 
time of the examinations was about a week 
after release from North Korea. The time 
of captivity varied from a few months to 
one hundred and thirty-three weeks. The 
work was done aboard the United States 
Naval Hospital Ship Haven. 

The diet of these patients had consisted 
of rice, a millet seed mush and weeds. The 
average weight loss was about forty pounds. 

The patients were grouped into mild, 
moderate and severe deficiency states of 
the small intestine. Criteria for the group- 
ing were established from the following 
abnormalities of the barium-filled intestine: 

1. Segmentation of the loops of the in- 
testines; particularly the midportions 
of the small intestine. 

Scattering of the barium stream. 
Alternation of dilatation and con- 
traction of loops of intestine. 

4. Loss of normal mucosal markings; the 
folds being thickened and reduced in 
size. 

5. Abnormalities in the barium transit 
time. 

The transit time of the barium from the 
stomach to the cecum was slightly in- 
creased. The average time was six to eight 
hours in the moderate to severe deficiency 
patterns. The time was two to six hours 
in the normal cases. The groups ranged in 
number as follows: severe cases,18; mod- 
erate, 20; mild, 38; and normal, 24. 

The majority had a previous history of 
three attacks of acute dysentery associated 
with tenesmus and melena. Diarrhea was 
also frequent. No patients were examined 
in an active phase of dysentery. However, 
several patients with a prominent history 
of dysentery had prolonged transit times of 
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the barium and demonstrated puddling 
of the barium in the ileum and deformities 
of the distal ileum. 

Of incidental interest is the fact that 
only two healed duodenal ulcers were en- 
countered 1n 100 patients. 

Fluoroscopic study of the small intestine 
after the administration of barium was 
especially important in the diagnosis of 
worm infestations. In this series 80 per cent 
of 100 patients had roundworms identified 
as Ascaris lumbricoides. Frequently there 
was associated a mild to severe deficiency 
state of the small intestine. 

The patients were examined every 
twenty minutes until the barium reached 
the cecum. With careful manipulation of 
the individual intestinal loops the larger 
ascarides were easily seen. However, spot 
films were required to detect the smaller 
ones. Multiple spot roentgenograms were 
taken of each patient. This is essential for 
an accurate diagnosis. 

Normal folds of the small intestine, as 
seen fluoroscopically, are arranged in a 
spiral-transverse type of pattern. Any 
defect seen perpendicularly to the folds 
was carefully studied. It is important to 
examine individual intestinal loops. Upon 
compression normal folds may appear as 
linear longitudinal striations. These should 
not be confused with worms. 

The typical defect caused by ascaris in 
the small intestine is a sharp area of in- 
creased radiance within the lumen of the 
intestine. Barium may adhere to the sur- 
face of the parasite or may be seen in its 
enteric canal. The ascarides may be coiled 
or linear in character and may extend to 
20 cm. or more in length. The smallest one 
detected was about 2 cm. long. Several 
cases are illustrated. The various appear- 
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ances of the parasites depended on the 
amount of contrast material used. 

There was no significant effect upon the 
intestinal motility nor any demonstrable 
change in the mucosal pattern thought to 
be caused primarily by the worms. There 
was no abnormality in the transit time of 
the barium. 

One routine stool examination and cul- 
ture were done on each patient. Ascaris 
ova’ were found in 20 per cent of the pa- 
tients. Oriental hookworm was found in 5 
cases. No attempt was made to differentiate 
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Fic. 1. Ascaris lumbricoides infesting the 
small intestine. 


this parasite from the smaller ascarides 
roentgenologically. 

Differential blood counts revealed an 
eosinophilia in 95 per cent of the patients. 
The counts varied from 1 to 24 per cent 
with an average of 8 per cent. In patients 
with no demonstrable worms high counts 
were also encountered. The value of an 
eosinophile count in the diagnosis of worm 
infestation was regarded with considerate 
question. 

Negative stools were encountered in 
patients with immature female or male 
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Fic. 2. Normal appearance of the mucosal markings 
of the small intestine upon compression. There is 
also a small round worm present. 


Fic. 3. A mild deficiency state. Note the scattering 
and dilatation of the barium stream. 


Fic. 4. A moderate deficiency state. Note the 
clumping of the barium. There is a large Ascaris 
coiled in the small intestine. 


ascarides. Multiple stool examinations by 
trained personnel are essential to the de- 
tection of the ova. 

The symptomatology varied consider- 
ably. Almost all cases gave a history of 
diarrhea and dysentery. A number com- 
plained of constipation and abdominal 
cramps; however, many had no complaints 
at the time of examination. The history 
may be deemed unreliable in the diagnosis 
of intestinal parasites. 

Of interest to American physicians was 
the fact that while in captivity the pa- 
tients were frequently given purges con- 
sisting of burnt rice and tobacco. 


DISCUSSION 


The described pattern of the small in- 
testine as seen fluoroscopically is seen in 
several pathologic instances. It is noted in 
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Fic. 5. A severe deficiency state.~The described 
changes are all very pronounced. 


sprue and related conditions. A common 
cause is starvation and multiple vitamin 
deficiencies. Inflammatory states, as well 
as neoplasms, produce these changes. 
Similar lesions in the lymph nodes and 
mesentery may simulate these findings, 
and they are also seen in cases of nephrosis 
and cirrhosis of the liver. None of the pa- 
tients had these findings. 

Hypoproteinemia with edema of the in- 
testinal wall has been considered as an 
etiologic factor. Patients in this series 
had a slight decrease in total proteins. 
However, this was not considered the basic 
factor in the production of the intestinal 
pattern. 

Golden! states that the fundamental dis- 
order is one of the intramural ganglion 
cells. Others maintain a lack of acetyl- 
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choline is the basic factor in the production 
of the pattern.” 

Additional interesting findings were a 
high percentage of macular degeneration 
and scotomata. Many cases exhibited cu- 
taneous changes consistent with multiple 
vitamin deficiencies. The cardiovascular 
systems were normal. 

High eosinophilic counts may possibly 
be related to a change in diet high in pro- 
tein. 


CONCLUSION 


1. Ascaris lumbricoides was found in 
80 per cent of 100 patients. These were 
detected roentgenologically. The findings 
are described and illustrated. 

2. Eosinophilic blood cell counts were 
unreliable as an index for worm infesta- 
tion. Roentgen examination proved of 
greater value in infestation of the small in- 
testine in cases of obscure abdominal 
symptoms. Stool examinations for ova were 
not deemed as accurate as the roentgen 
examination of the small intestine. 

3. Mild, moderate and severe deficiency 
patterns of the small intestine are also de- 
scribed and illustrated. These may be at- 
tributed to starvation and multiple vita- 
min deficiencies. 


St. Vincent Hospital 
Billings, Montana 
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POLYCYSTIC DISEASE OF THE KIDNEY IN INFANTS* 
NEPHROGRAMS FOLLOWING INTRAVENOUS UROGRAPHY 
By C. L. HINKEL, M.D., Mep.Sc.D., and L. C. SANTINI, M.D. 


DANVILLE, PENNSYLVANIA 


ADIOLOGISTS are well acquainted 

with the usual gross manifestations 

of polycystic disease of the kidney in adults. 

Large kidneys which on urography or pyel- 

ography have elongated, bizarre, spidery 
calyces and distorted pelves are classical. 

In infants, however, polycystic disease of 
the kidneys may offer a diagnostic problem 
of considerable complexity due to the fact 
that the cysts are small and often cause no 
distortion of the pelves and calyces. We 
have recently had the opportunity of study- 
ing (clinically and at necropsy) an infant 
with fatal polycystic disease of, the small 
cyst type. Since the classical roentgeno- 
logic diagnostic criteria of compression, 
elongation, spreading and deformity of the 
collecting system are caused by large cyst 
encroachment, they are not found in the 
absence of such cysts. When the calyces 
and pelves are not distorted, the diagnosis 
(if it is made at all) must be based upon 
other characteristics. 

Although pathologists are familiar with 
the small cyst or honeycomb type of infan- 
tile polycystic kidney, it has not appeared 
in the radiologic literature. In the presenta- 
tion of the case report to follow, we shall 
call attention to certain roentgenologic 
characteristics which we believe are of diag- 
nostic value, and will try to correlate them 
with the gross pathology. 


POLYCYSTIC DISEASE IN GENERAL 


It is customary to divide polycystic dis- 
ease of the kidney into the infantile and 
adult types.” The infantile variety is usu- 
ally discovered at birth or in early infancy 
while the adult form usually becomes mani- 
fest after thirty years of age. Mild forms 
are believed to remain unrecognized until 
middle life or later. There is a distinct he- 
reditary predisposition!® but sex is not re- 


lated to incidence. Campbell’ in a series of 
more than 15,000 autopsies performed on 
infants and children found 70 cases (an in- 
cidence of 1:227). In autopsy series limited 
to stillborn fetuses and infants the inci- 
dence is even higher.*:"® 

Contrary to general radiologic literature, 
polycystic disease in infancy is usually 
characterized by small cysts ranging from 
microscopic size to several millimeters in 
diameter. In severe cases, there is insufh- 
cient functioning renal tissue to support 
life, and renal insufficiency develops at an 
early age. The disease has been found (not 
uncommonly) in necropsy studies of still- 
born fetuses and infants. The earliest dem- 
onstration of renal cystic disease was in a 
fourteen week old fetus which weighed only 
35 grams.'® Most of the deaths occur soon 
after birth. This is illustrated in Bell’s® se- 
ries of necropsies in which he reported 12 
cases of polycystic disease in stillborn fe- 
tuses, 8 cases in infants in the first month of 
life and only 2 cases in infants ranging from 
one month to one year of age. It is unusual 
for patients to succumb to this disease late 
in infancy or in childhood. 


PATHOLOGY OF INFANTILE 
POLYCYSTIC KIDNEYS 

Although large cysts may occasionally 
occur, the characteristic pathologic finding 
in infantile polycystic kidneys is the pres- 
ence of innumerable small cysts. Typically, 
the kidneys are enlarged and honeycombed 
by tiny ovoid or fusiform cysts ranging 
from pinpoint size to 6 mm. in diameter. 
The cysts are filled with thin watery fluid 
which is high in urea, uric acid, creatinine 
and globulin. The long axes of the cysts are 
perpendicular to the capsule through which 
they can be identified as blue-gray nodules. 
The cut surface bears a marked resem- 


* From the Department of Radiology, George F. Geisinger Memorial Hospital and Foss Clinic, Danville, Pennsylvania, 
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Fic. 1. Photograph of infantile polycystic kidney. (From W. A. D. Anderson’s Pathology, by 
permission of C. V. Mosby Co., St. Louis.) 


blance to a sponge. An example is seen in 
Figure 1 taken from Anderson’s Pathology. 
When only a few large cysts are found, 
pathologists generally use the term ‘“‘mul- 
ticystic disease.”’ 

Potter,!® whose voluminous material has 
been collected from autopsies performed on 
fetuses and infants, further subdivides the 
infantile small cyst variety of polycystic 
disease on a histopathologic basis into, 
(a) those in which the amount of renal 
connective tissue is normal, and (4) those 
in which the amount of connective tissue is 
increased. 

(a) In the first type, the cysts are uni- 
form in size and shape and may result from 
elongation and dilatation of the tubules, or 
enlargement of the spaces within Bowman’s 
capsules. The kidneys are bilaterally and 
symmetrically enlarged; the cysts involve 
the cortex and the medulla, forming a 
sponge-like structure. This form which has 
been described in siblings" is almost always 


accompanied by cystic disease of the liver. 

(4) In the second type, the cysts tend to 
be more spherical in shape and variable in 
size. The glomeruli are frequently abnormal 
and the number of nephrons is usually de- 
creased. The involvement is often asym- 
metrical. The cysts sometimes produce 
masses beneath the capsule or distortion of 
the renal pelvis and calyces similar to the 
familiar ‘‘adult”’ type of polycystic disease. 

In so called ‘‘true” congenital polycystic 
disease of the kidneys of the two types in- 
dicated above, there is often associated cys- 
tic disease of the liver, pancreas, and 
lungs.!°18 These changes are usually recog- 
nized only on histologic study. 


EMBRYOGENESIS 


The exact embryogenesis is still not en- 
tirely understood, but it is generally ac- 
cepted that there is inhibition of normal 
differentiation and the tubules are ob- 
structed.!! Allan! believes that the cysts 
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develop from an atresia or failure of canal- 
ization at various levels along the nephron. 


REPORT OF CASE 


K.M.R., no. 229-695. An eight day old fe- 
male was referred to this institution because of 
vomiting, dehydration, and abdominal disten- 
tion. The admission physical examination dis- 
closed a well nourished child with a distended 
abdomen and firm lobulated masses in both 
renal regions. There were no other significant 
physical abnormalities. The differential diag- 
noses on admission were bilateral hydro- 
nephrosis, bilateral tumor, and_ polycystic 
kidneys. 

Urinalysis showed many white blood cells, 
occasional red blood cells and albumin. The 
hemoglobin and white blood cell count were 
normal. The nonprotein nitrogen was 51 mg./ 
100 cc. The plasma chlorides, total plasma pro- 
tein and albumin/globulin ratio were normal. 

Roentgenologic Studies. A plain film of the 
abdomen (Fig. 2) was of little value because of 


Fic. 3. Right lateral film of the abdomen showing 
the gas filled intestinal loops displaced anteriorly 


ver. by the bilateral flank masses. 
d to 
e in a large amount of intestinal gas. A lateral film 
mal of the abdomen (Fig. 3) showed soft tissue 
de- masses in the renal areas which displaced the 
vm- gas filled intestine anteriorly. An intravenous 
urogram (neo-iopax) disclosed no contrast 
nae substance in the calyces, pelves or ureters but a 
. slight nephrographic effect was noted five min- 
ae utes after injection. The nephrographic phe- 
‘ASE. nomenon became more marked at fifteen, thirty 
‘stic and sixty minutes, and it persisted on films 
} In- made three, twelve, twenty-four, forty-eight, 
cys- and seventy-two hours after injection (Fig. 4). 
and No ureteral pressure was employed. The 
cog- opacified kidneys were very large (4.5 by 9.5 
cm.) and the lateral borders were lobulated. 
Slender, radiolucent, radial streaks were seen 
in the nephrograms. Mottled ovoid and round 
onl radiolucent shadows ranging from 2 to 7 mm. 
in size were also present in the kidneys on 
oa nephrographic study. These gave the appear- 
= ance of small radially arranged filling defects 
ob- Fic, 2. Plain film of the abdomen. The renal out- in the otherwise opaque renal shadows. 


ysts lines cannot be identified. Cystoscopic examination revealed no ab- 


Pike. 
; 
‘i 


Fic. 4. Nephrogram. This is a film of the left side 
of the abdomen seventy-two hours following in- 
travenous injection of neo-iopax. The arrows out- 
line the large left kidney. The mottled and 
radiating radiolucencies in the nephrographic 
density can be seen best through the stomach gas 
bubble. 


normalities of the bladder. A retrograde pyelo- 
gram showed no evidence of obstruction or 
gross deformity of the calyces or pelves. 

On the basis of (a) the bilaterally enlarged 
kidneys, (4) the absence of peripheral obstruc- 
tion, (c) the persisting nephrograms, and (d) 
the radial and mottled nephrographic shadows, 
a diagnosis of bilateral infantile polycystic 
kidneys was made. The patient was allowed to 
return home. 

Course. The infant was re-admitted to the 
hospital one month later because of an acute 
respiratory infection and a temperature of 
105° F. Urinalysis showed red and white blood 
cells and albumin. The patient quickly expired. 
A postmortem blood sample showed a non- 
protein nitrogen of 94 milligrams per 100 cc. 

Autopsy. The infant was well developed and 
well nourished. No generalized edema was 
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present. The significant findings were limited 
to the kidneys. 

The kidneys were five to six times the normal 
size. They weighed go and 95 grams respective. 
ly. The external surfaces of the kidneys were 
lobulated. Through the capsule and perirenal 
fat, one could see innumerable small cystic 
structures. The capsule stripped with ease and 
the cysts were noted to be filled with clear 
straw-colored fluid. A few were filled with 
brown jelly-like material (Fig. 5). 

On cross section the cysts were found to 
range from 0.5 mm. to 6 mm. in diameter. These 
were located throughout the cortical and medul- 
lary portions of both kidneys. Most of the cysts 
were elongated or fusiform, but some were 
spherical. There was very little normal renal 
tissue present between the cystic structures, 
The demarcation between medullary and 
cortical portions was indistinct. No other ab 
normalities were found in the genitourinary 
tract. 

There was bilateral bronchopneumonia as- 
sociated with some hypostatic congestion of 
both lower lobes. 

After removal from the body, cannulae were 
tied into the ureters and opaque material 
(hypaque) was injected by the retrograde 
route. The resultant roentgenogram (Fig. 6) 
shows only minimal enlargement and distortion 
of the pelves and calyces. 

Microscopic Description. The following is 
extracted from the histopathologic report: 

Kidneys, ““The tubules are dilated to varying 
degrees, some forming gross cysts, and all are 
lined with normal or flattened tubular epi- 
thelium. The glomeruli which are present ap- 
pear to be fewer in number than usually present 
in a normal infant’s kidney, this, however, is 
most likely more apparent than real, due to 
the increased area of section occupied by the 
dilated tubules. Bowman’s capsules are not 
dilated. There is little supporting stroma and 
there is no excess connective tissue.” 

A representative low power section is shown 
in Figure 7. 

All the other organs were normal on histo- 
logic study except for the liver which showed 
marked proliferation of the bile ducts. The 
latter is believed to be a manifestation of cysti¢ 
hyperplasia in the liver. The sections were re 
viewed by Potter.” 

Diagnosis: Polycystic disease of the kidneys 
and liver. 
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Fic. §. Photograph of the cortical surface of the right kidney and the cut surfaces of the left kidney showing 
the multiple small cysts in the cortex and medulla. The calyces and pelvis of the sectioned kidney are 
not remarkable. 


Fic. 6. Postmortem roentgenogram. Urographic medium was injected under considerable og se-vi 
the distal ureters. There is considerable extravasation but the calyces and pelves are only slightly de- 
formed. 


LY, 1956 

A, 

y 
| 
‘ 

| 
e were 
aterial 
ograde 
Fig. 6) 
tortion 
? 

ing 1s 
port: 
arying 
all are 
ar epl- 
ont ap- 
present 
ever, IS 
due to 
by the 
re not 
1a and nd 
showed 
s. The 
f cystic 
ere re- 
<idneys 


158 


C. L. Hinkel and L. C. Santini 


Jury, 1956 


Fic. 7. Photomicrograph. Low power magnification of the left kidney. The tubules are dilated to varying 
degrees. Small epithelial lined cysts are numerous. The glomeruli are normal. There is no excess connective 


tissue. 


DIFFERENTIAL DIAGNOSIS 


In an infant with bilateral renal masses 
there are three principal diagnoses to be 
considered. These are: (4) hydronephrosis, 
(4) bilateral renal tumor and (c) polycystic 
disease. 

(a) Hydronephrosis in infants is usually 
secondary to congenital abnormality and 
lower urinary tract obstruction. It is often 
associated with hydroureter. Retrograde 
pyelography offers the most reliable means 
of diagnosis but intravenous urography 
may reveal dilatation of the urinary tract. 

(4) Bilateral renal tumors in stillborn fe- 
tuses and newborn infants are extremely 
rare. Only 4 cases have been reported.® 
Neuroblastomas and Wilms’s tumors are 
the malignant new growths of significance 
and these might produce bilateral masses 
by metastasis in which case other metastat- 
ic manifestations would be expected in the 
lungs, liver, orbits or skeleton. Search for 
such metastases is, of course, mandatory. 

(c) Polycystic disease of the kidneys. 
This is the most common cause of bilateral 
palpable renal masses. The cysts may be 


pinpoint in size or larger than a normal 
kidney. In the large cyst variety the kidney 
proper may be small and eccentric. The 
urographic and nephrographic characteris- 
tics of the small cyst type form the basis of 
this paper. 

Because the nephrographic opacification 
of the kidneys was of more diagnostic value 
than any of the other studies, we believe the 
subject of nephrography is worthy of em- 
phasis with respect to its application in 
problems of this kind. 


NEPHROGRAMS FOLLOWING INTRA- 
VENOUS UROGRAPHY 


Nephrograms are often of considerable 
value in urologic diagnosis. Tubular neph- 
rograms usually result from either obstruc- 
tion in the urinary tract or arterial hypo- 
tension. The over-all opacification of the 
kidney which characterizes nephrograms 
facilitates: (a) appraisal of size, position 
and contour, and (4) recognition of renal 
parenchymal lesions (such as tumors of 
cysts). The latter, because of their nature, 
acquire little iodine content and therefore 
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appear as radiolucent defects in the uni- 
formly dense renal substance. 

The desirability of nephrograms as an aid 
in diagnosis has been previously empha- 
sized.'*:=> Some workers have successfully 
induced the opacification phenomenon by 
using special balloon catheters or other 
means to occlude the ureters.'** Others 
have intentionally lowered the systolic 
blood pressure either by anesthesia or by 
specific drug administration.’ Each of these 
techniques causes cessation of glomerular 
filtration and retention of the opaque mate- 
rial in the tubules, thus favoring nephro- 
gram formation. It is commonly recognized 
that in good nephrograms (either sponta- 
neous or induced) there is little or no opaci- 
fication of the collecting system or ureters. 

It has been shown that most urographic 
media are cleared from the circulation by 
glomerular filtration and/or tubular excre- 
tion. The mechanism which predominates 
is dependent upon renal circulation, glo- 
merular filtration pressure and the uro- 
graphic medium used. Certain substances 
(such as urokon) are predominantly filtered 
by the glomeruli!’ while others (hippuran 
and diodrast) are largely excreted by the 
epithelial cells lining the tubules.*::!° Other 
media (neo-iopax ane skiodan) are cleared 
by both processes.'*? 

Except for the ita nephrograms 
which result from sudden flooding of the 
renal vascular system with iodine” (as in 
aortograms or angiograms) the phenom- 
enon of opacification is the result of a 
combination of iodine pooling in the tubules 
and deficient urinary flow. Edling’? and 
Josephson® showed that the epithelial cells 
lining the tubules contain sufficient intra- 
cellular iodine to render the kidneys opaque 
even when the glomerular filtration is re- 
duced to zero and there is no urinary flow 
into the calyces and pelves. 


CORRELATION 


In our case presented above there was no 
drop in systolic blood pressure, no extra- 
renal obstruction was found either clinically 
or at necropsy, 


and the nephrographic 
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phenomenon appeared spontaneously after 
intravenous injection and persisted for 
seventy-two hours. It seems reasonable to 
assume that the kidneys were rendered 
opaque by the concentration of iodine in 
and excretion by the tubular epithelial cells 
lining the dilated, obstructed tubules which 
characterize infantile polycystic kidneys. 
We believe this is an example of pure intra- 
renal obstruction. 

The mottled and radially streaked ap- 
pearance illustrated above suggests that 
the cyst fluid contained little or no iodine. 
Whether or not there was appreciable io- 
dine in the urine of the dilated lumina of 
the tubules cannot be determined, but the 
marked nephrographic density suggests 
that considerable iodine was present in the 
tubular epithelial cells or in the obstructed 
tubules or both. 

We have reviewed the urographic films of 
20 adult patients with polycystic kidneys 
and have found no similar spontaneous 
nephrographic phenomena. It is likely that 
in infants, the spontaneous nephrograms re- 
sult from the combination of small cysts, di- 
lated obstructed tubules, and the persist- 
ence of viable tubular epithelial cells which 
are capable of concentrating and excreting 
iodine. It is therefore not surprising that 
this combination of factors is not found in 
the adult form of polycystic disease. 


SUMMARY 
Congenital polycystic disease of the kid- 
ney in infants is often characterized by 
numerous small cysts and dilated tubules 
which do not distort the calyces and pelves. 
In such cases opacification of the collecting 
system is of little diagnostic value. 
Intrarenal tubular obstruction, which is 
the principal pathologic finding in this dis- 
ease, favors the production of nephrograms 
following the intravenous injection of cer- 
tain urographic substances. The parenchy- 
mal opacification is believed to result from 
concentration of the iodine in the tubular 
cells and excretions into the lumina of the 
dilated tubules. Nephrographic opacifica- 
tion of the kidneys permits evaluation of 
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size and shape and also provides a contrast 
density within which cysts may be identi- 
fied. 

The persisting nephrographic phenome- 
non in the absence of urinary tract obstruc- 
tion is of specific diagnostic significance. 
The additional findings of mottled and ra- 
dial linear radiolucent defects in the neph- 
rographic density are pathognomonic of 
this disease. 


C. L. Hinkel, M.D. 

George F. Geisinger 
Memorial Hospital 

Danville, Pennsylvania 
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CHELATION IN CONTRAST ROENTGENOGRAPHY 
WITH SPECIAL REFERENCE TO LEAD 
DISODIUM EDTA 


By ROBERT SHAPIRO, M.D. 


NEW HAVEN, CONNECTICUT 


ARLY in 1952, the author began to 

study chelate compounds while inves- 
tigating heavy metal toxicity in connection 
with another problem. The applicability 
of this principle to diagnostic contrast 
roentgenography was readily apparent. 
Experimental studies were therefore un- 
dertaken to explore this possibility. This 
paper represents a brief review of the chem- 
istry of chelation and a preliminary report 
on the current status of lead disodium ver- 
senate in contrast roentgenography. 

The term chelation is derived from the 
Greek meaning claw. It signifies 
the tenacious, claw-like hold of a group of 
organic compounds on various metallic 
ions. When a metallic ion combines with 
one of these compounds the resulting sub- 
stance is termed a complex. If the substance 
combining with the metal has two or more 
donor groups so that a ring compound is 
formed, the latter is called a chelate and 
the donor a chelating agent. Simple ex- 
amples of complex formation and chelation 
may be schematically represented as fol- 
lows:7:17 


A 


(1) M+4A A—M—A metal complex 


A 
A 
(2) M+2(A-A) — A—M—A metal chelate 


A 


where M represents a metallic ion, A a com- 

plexing agent and A-A chelating agent. 
Metal chelates are stabile, aqueous com- 

pounds in which the metal is so tightly 


bound in the non-ionic form that it has 
none of its usual chemical properties. The 
number of known chelating agents is 
legion, the most familiar biologic one being 
ethylene diamine tetraacetic acid (EDTA). 
Although most of the metallic elements 
are capable of forming chelates, they vary 
considerably in the ease with which they 
combine with EDTA, as indicated by the 
stability constant (K) of the resultant 
metal chelates.'® 


Log K Log K 
Srtt 8.63 Pbtt 18.2* 
Mn*+ 24 
14.42 Fett? 25 
15.4 


The constant K indicates the ratio of 
metallic chelate in equilibrium with “‘free” 
metallic ions. The higher the log K value, 
the greater the tendency to chelate forma- 
tion, e.g., Pb++ is more strongly bound 
than Ca++ and consequently will displace 
the latter from a chelated compound. Simi- 
larly, the higher the log K value the more 
stable the chelate compound, 7.¢., the less 
the tendency for the compound to dis- 
sociate and yield “free” metallic ions. 
There are a number of other factors 
which influence the ionic equilibrium in 
chelate formation such as pH, the addition 
of neutral electrolytes and temperature. In 
general, an increase in pH promotes the 
efficiency of the chelating agent. Contrari- 
wise, increasing the concentration of neu- 
tral electrolytes (e.g., KCl, NaCl) decreases 
the stability of the metal chelates. A rise 
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in temperature also tends to decrease metal 
chelate stability, although the effect is a 
relatively minor one. 

The uses of chelates are many and varied. 
Thus, they have been employed in analyt- 
ical chemistry as titrating agents, in 
industry as water softeners, scale removers 
and food preservers, in agriculture to im- 
prove soils and in medicine to detoxify 
heavy metals, preserve blood, remove 
traces of radioactive elements and dissolve 
urinary calculi. This report will of necessity 
be confined to a consideration of lead di- 
sodium versenate in contrast roentgen- 
ography. 

Ethylene diamine tetraacetic acid itself 
is a white, crystalline, insoluble, synthetic 
amino acid. The addition of sodium hydrox- 
ide results in the progressive neutraliza- 
tion of the carboxyl groups with formation 
of mono, di, tri and tetra sodium salts. 
The intravenous injection of a large dose of 
EDTA produces a sharp fall in the serum 
ionic calcium level resulting in hypocal- 
cemic tetany. This effect can be prevented 
by using the calcium disodium salt instead 
of the acid. Consequently, the former is used 


clinically in the treatment of lead poison- 


EXPERIMENTAL 


Material and Methods. The lead disodium 
salt of EDTA is prepared by adding a con- 
centrated solution of the tetrasodium salt 
to a solution containing an equivalent 
amount of lead chloride. Upon cooling, the 
lead disodium salt crystallizes out. The 
material used in this study was a chemically 
pure 34 per cent solution with a pH of 
7.0-7.2.* The addition of K,CrO, in vitro 
failed to precipitate PbCrO,. Spectroscopic 
analysis likewise confirmed the relative 
absence of “free” lead ions in this prepara- 
tion. The 34 per cent solution was utilized 
in its original form and also diluted to 11 
and 20 per cent solutions. The diluents 
used were sterile distilled water and a 10 per 
cent solution of calcium disodium versenate. 

The animals used in the toxicity studies 


* The lead disodium versenate was obtained from the Bersworth 
Chemical Co., Framingham, Massachusetts. 
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were primarily rabbits and cats and to a 
lesser extent guinea pigs and dogs. The 
animals were injected with solutions of 
lead disodium versenate via the intra- 
venous, intraperitoneal, intramuscular and 
oral routes. In rabbits, the intravenous 
injections were made into the marginal 
ear vein while the femoral vein was the 
site of injection in guinea pigs, cats and 
dogs. 
TOXICITY 

Acute Intravenous Toxicity. Bauer and 
his associates studied the acute intravenous 
toxicity in rabbits and reported the LDs5» to 
be 1,000 mg./kg.! This has been confirmed 
in the present investigation where the acute 
intravenous LD,» for 24 rabbits was found 
to be approximately 800 mg./kg. (34 per 
cent solution). The acute intravenous 
toxicity in a smaller group of guinea pigs 
was quite similar. In cats, however, as 
much as 3 gm./kg. have been injected in- 
travenously without toxic manifestations. 
This increased tolerance for lead disodium 
versenate is probably also true of dogs. 
Thus, Cannon has reported the intravenous 
administration of 4.6 gm. of the lead che- 
late to dogs of unspecified weight without 
obvious toxicity. 

Single, large (>800 mg./kg.), rapid 
intravenous doses of lead disodium ver- 
senate in rabbits and guinea pigs invari- 
ably produced increased irritability and 
generalized convulsions promptly followed 
by respiratory failure and death. The 
heart continued to beat for several minutes 
after cessation of respiration. Even though 
there were no findings of note at necropsy, 
the type of death suggests central nervous 
system irritation and respiratory center 
depression. In a few animals which sur- 
vived for several hours after somewhat 
smaller does, hematuria was noted. 

Acute Intraperitoneal Toxicity. Bauer re- 
ported the LD,» in rabbits to be 350 mg./ 
kg. following intraperitoneal injection. In 
a small group of 6 rabbits in this study, the 
acute intraperitoneal toxicity paralleled 
the intravenous toxicity. 

Subacute Interperitoneal Toxicity. The 
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Bersworth laboratories found no evidence of 
toxicity clinically or at sacrifice in 6 rats 
given 250 mg./kg. of the lead chelate in- 
traperitoneally three times weekly for six 
weeks. Bauer, on the other hand, produced 
a time—so per cent mortality (LT-s50) of 
8.5 and 1.3 days respectively in rabbits 
given a daily intraperitoneal dose of 141 
and 260 mg./kg. 

Acute Intramuscular Toxicity. Two rab- 
bits were given 2 gm./kg. of 34 per cent 
lead disodium versenate intramuscularly. 
Beginning absorption was noted at thirty 
minutes. At forth-five minutes some of the 
material had already been excreted into 
the bladder although no opacification of the 
kidneys was detectable. Neither of the 
animals showed immediate toxic effects, 
although death occurred within eighteen 
hours, preceded by gross hematuria. 

Acute and Chronic Oral Toxicity. In the 
present study 1 gm./kg. of lead disodium 
versenate (34 per cent solution) was fed 
to cats without any evidence of toxicity. 
The Bersworth laboratories have reported 
chronic oral toxicity studies in groups of 
6 rats fed 65 mg./100 ml., 91 mg./100 ml. 
and 150 mg./100 ml. of the lead chelate in 
drinking water.® At the end of twenty-one 
months, the surviving animals were sacri- 
ficed. One animal of the group receiving the 
highest dosage, 3 at the intermediate 
dosage level and 5 at the lowest dose level 
survived. Autopsy of these animals revealed 
hemorrhagic lesions of the small intestine, 
hepatic congestion and pale, swollen kid- 
neys. 

Effect of Pretreatment with Calcium Di- 
sodium Versenate on the Acute Intravenous 
Toxicity in Rabbits. In an effort to reduce 
the toxicity of lead disodium versenate, 
some of the animals were pretreated with 
calcium disodium versenate. The purpose 
of this maneuver was to try to saturate the 
physiologic system or systems competing 
for chelate compounds with the less toxic 
calcium disodium versenate so that lead, 
subsequently introduced in the form of 
lead disodium versenate, might remain 
firmly bound in the non-ionic form. To 
test this hypothesis rabbits were given a 
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preliminary dose of 500 mg./kg. of calcium 
disodium versenate. Two hours later, the 
34 per cent solution of lead disodium ver- 
senate was diluted by adding a solution 
containing 200 mg./kg. of calcium disodium 
versenate. No significant reduction in 
toxicity occurred when equivalent amounts 
of lead versenate were used. 

General Comments on Pharmacology and 
Toxicity. Lead disodium versenate injected 
intravenously is rapidly excreted princi- 
pally by the kidneys. Between 70 and go 
per cent of the injected lead can be re- 
covered in the urine during the first 24 
hours. The remainder of the chelate is 
excreted into the intestines. 

After oral ingestion, a significant quan- 
tity of the lead chelate is absorbed from 
the intestine, transported to the liver by the 
portal circulation and finally excreted by 
the kidneys. This is graphically demon- 
strated on the roentgenogram by opacifica- 
tion of the urinary bladder following oral 
administration (Fig. 1). According to 


Fic. 1. Opacification of urinary bladder two hours 
after oral ingestion of 1.0 gm./kg. of lead disodium 
versonate (cat). 
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Fic. 2. Bilateral nephrogram ten minutes after intra- 
venous injection of 1.0 gm./kg. of lead disodium 
versenate (cat). 


Rubin,” cleavage of the lead chelate takes 
place in the liver with liberation of free 
ionic lead. This may account for some of 
the toxic changes in the animals surviving 
single acute intravenous injection and also 
in the group receiving repeated smaller 
doses. At the present time the author is 
investigating the role of the liver in this 
cleavage in a group of dogs with an Eck 
fistula. 

Sapeika"™ has reported a temporary fall in 
blood pressure following intravenous in- 
jection of 1.0 ml./kg. of 50 per cent lead 
disodium versenate in cats. Simultaneous 
electrocardiographic tracings exhibited ele- 
vated T waves, suggesting myocardial 
depression due to transient imbalance of 
the Ca-K ratio with hyperkalemia.*® There 
is additional support for this hypothesis in 
Gross’ studies on the effect of EDTA on 
adenosinetriphosphatase activity in heart 
muscle. Gross® demonstrated a distinct 
depression in the enzymic activity of myo- 
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sin-adenosinetriphosphatase due to a de- 
crease in available Ca++ following the 
addition of EDTA. 

In general, chelation increases or de- 
presses the activity of any enzyme system 
affected by inorganic ions depending on 
the relative availability of the critical ion 
or ions. It is conceivable, therefore, that 
chelation may play an important role in the 
regulation of enzyme activity and also in 
general cellular ionic exchanges. Such 
ionic exchanges may involve preferential, 
reversible chelation by naturally occurring 
chelating substances, e.g., keto, hydroxy or 
amino acids, nucleic acids, proteins. The 
instantaneous intracellular availability of 
any particular free ion may be determined 
by the resultant equilibrium between com- 
peting ions, chelation and other non-chelat- 
ing reactions. Furthermore, since prefer- 
ential chelation of an ion depends upon 
the stability constant of the chelate formed, 
PB*++ will invariably displace Ca++ and 


Fic. 3. Pyelogram thirty minutes after intravenous 
injection of 2.0 gm./kg. of lead disodium versenate 
(cat). 
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other important cations from their EDTA 
complexes. 

General Comments on Pharmacology and 
Toxicity. From the above studies one must 
conclude that lead disodium versenate is 
toxic im vivo in spite of considerable species 
variability. It is also obvious that although 
this material contains little or no ‘“‘free”’ 
ionic lead in vitro, the situation must be 
quite different once it is introduced into 
the body. There is probably an _ ever- 
changing, dynamic equilibrium in vivo 
between the undissociated chelated lead 
and the ‘‘free” ionic lead. In all likelihood 
the lead chelate breaks down as soon as it 
is injected into the body since the toxic 
effects following intravenous injection ap- 
pear so rapidly. It is possible that the in- 


Fic. 4. Opacification of heart, hepatic, portal and 
renal veins in guinea pig which died following in- 
travenous injection of 3.0 gm./kg. of lead disodium 
versenate. 
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Fic. 5. Lateral film of rabbit which died following 
intravenous injection of 1.1 gm./kg. of lead 
disodium versenate. Note excellent opacification 
of cardiovascular system, liver and spleen. 


tracellular electrolytes are altered by the 
lead chelate without demonstrable changes 
in serum electrolyte content. 


RESULTS AND DISCUSSION 


Within two to five minutes after intra- 
venous injection of 34 per cent lead di- 
sodium versenate, diffuse opacification of 
the kidneys is noted with an excellent 
nephrographic effect which persists for 
approximately twenty minutes (Fig. 2). 
Between five and ten minutes after in- 
jection, the renal pelves and calyces also 
begin to opacify with maximal visualiza- 
tion of the pelvis—calyceal system at 
thirty to forty-five minutes (Fig. 3). Not 
infrequently, a combined nephrogram- 
pyelogram is present on the fifteen minute 
film. The advantage which this offers in 
the diagnosis of early cortical lesions is 
too obvious to require further comment. 
Opacification of the urinary bladder may 
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Fic. 6. Fifteen minute film of abdomen following oral 
ingestion of 1.0 gm./kg. of lead disodium ver- 
senate. Note homogeneous uniform appearance of 
the radiopaque material in the stomach (cat). 


appear as early as fifteen minutes following 
intravenous injection. 

The lead chelate also provides excellent 
contrast visualization of the cardiovascular 
system, liver and spleen (Fig. 4 and 5). 
This is best demonstrated in the films ex- 
posed immediately after injection in the 
animals which died during the acute in- 
travenous toxicity studies. 

Oral administration of this compound 
results in good visualization of the gastro- 
intestinal tract (Fig. 6). Since the lead 
chelate is a solution, it mixes freely with 
the gastrointestinal secretions, thus pro- 
ducing a homogeneous, uniform shadow 
without flocculation or precipitation. Un- 
fortunately, some of the material is ab- 
sorbed into the blood stream from the intes- 
tinal mucosa and excreted through the 
kidneys. 

Because of its high atomic number, i.e., 
82, lead was one of the first radiopaque 
substances used for contrast studies. Thus, 
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as early as 1902, Weil employed PbSO, for 
contrast visualization of the paranasal 
sinuses. However, it was soon abandoned 
because of its pronounced toxicity. With 
the advent of chelation, lead again seemed 
to be a natural choice because of the rela- 
tively high stability constant of its chelate. 
Unfortunately, in spite of the absence of 
ionization in vitro, lead disodium versenate 
is too toxic im vivo to have clinical useful- 
ness. Nevertheless this study opens up a 
broad area of investigation for there are 
innumerable chelating agents and a num- 
ber of other heavy metals to be studied. 
With the ever-increasing use of contrast 
studies in diagnostic roentgenology there 
is great need for a non-toxic radiopaque 
material. This will have to be sought for 
outside the group of organic halogen com- 
pounds because of the inherent toxicity of 
the latter substances. At the present time, 
the author is continuing these studies in 
chelation in an effort to determine whether 
this group of compounds can solve the 
problem of providing an ideal contrast 
medium. 


SUMMARY 


1. The chemistry of chelation is re- 
viewed. 

2. The toxicity of the lead disodium salt 
of EDTA is discussed. 

3. The experimental results obtained 
with lead versenate as a contrast roentgeno- 
graphic agent are presented. 


The Hospital of St. Raphael 
New Haven 11, Connecticut 


The author wishes to express his gratitude to 
Dr. Dominic Papa for his untiring cooperation 
and assistance. 
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DISCUSSION 


Grorce V. LeRoy, M.D., Chicago, Illinois. 
Dr. Shapiro has presented an interesting review 
of the nature of chelates and has mentioned 
some of the uses which have been developed for 
these unusual compounds. The prospect that 
a lead or other metal chelate might be useful 
for contrast roentgenography i is certainly worth 
exploring. Biochemists are just beginning to in- 
vestigate the behavior of chelates in the animal 
body, and it will not surprise me to learn that 
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compounds of this general type play a critical 
role in several areas. It seems likely that the 
transport of heavy metal ions throughout the 
body is accomplished by complexes and chelates 
—I am thinking now of such metals as Mn, Mg, 
Fe, Co, Zn and Cu—each of which has an im- 
portant function in metallo-enzyme complexes, 
or in biologically active substances such 
insulin, and the like. The body must have a 
number of complexing and chelating systems of 
its own which are able to detoxify metallic ions 
introduced inadvertently. And, finally, it is of 
interest that all known pharmacologically ac- 
tive agents which are antihypertensive (but do 
not block the autonomic nerves) are charac- 
terized by an affinity for certain trace metals. 
They exist in a number of chemical forms, but 
are all, in fact, chelating agents. I refer to SCN, 
hydralazine, the mercaptans and the like. 

The point I am trying to make is that a large 
dose of a chelating agent may have profound 
consequences, the nature of which cannot be 
predicted at the present time. The EDTA 
family is characterized by the feature that the 
metal ion involved may be displaced by one 
with a higher stability constant. Thus in the 
case of Pb EDTA copper and trivalent iron can 
displace it—presumably releasing enough to 
cause toxicity. Two dangers are evident—the 
binding of biologically active metal and the 
release, as stated, of toxic ions. 

The body has a remarkable capacity to break 
down compounds which appear to be stable by 
ordinary physical means. For example, a signifi- 
cant amount of P is released from chromic 
phosphate i” vivo; and the iodinated fluorescein 
substances readily yield a considerable fraction 
of their iodine. The use of toxic metals in con- 
trast media should be hazardous, and appar- 
ently it is. The use of iodine in contrast media, 
however, is not so serious since the great 
affinity of the thyroid for iodide provides a 
physiologic receiver for the ions that are dis- 
sociated. Chelates themselves are poorly under- 
stood at the present time. We can afford to 
take risks with unknown side reactions when 
we use Ca EDTA for lead poisoning, or BAL 
for arsenic poisoning. However, we would like 
to know that a contrast medium is entirely 
safe—or at least as safe as the materials cur- 
rently used. 

I think Dr. Shapiro is to be congratulated 
for the exploratory studies, and I am sure that 
he and his colleagues will pursue the problem 
diligently and with due regard for the immedi- 
ate and delayed toxic reactions that can occur. 
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PORTABLE ISOTOPIC RADIOGRAPHIC UNITS* 


By A. T. KREBS, Pu.D., and J. G. KEREIAKES, Pu.D. 


A’ THE Thirty-fourth Annual Meeting 
of the American Radium Society, 
Aebersold' reported on the use of radio- 
isotopes in therapy. Today, a few years 
later, so much progress has been achieved 
that the applicaticn of radioisotopes in 
clinical diagnostic redicgraphy can be con- 
sidered. 

The isotope to be used in clinical radi- 
ography and as a radiation source in a 
portable nit has to meet several require- 


TABLE I 


LIST OF ISOTOPES 


Group I (Beta, Gamma, X-Ray Emitters) 


For Possible Use in Clinical Radiography 


Group II (Beta Emitters) 


0.5. 


Isotope Half-Life 
Alpha 
ssCs™ 2.3 yr 
5sce!# 290 d. 
1.7 yr. 
| 
127 d. 
+954m"4! 470 yr. 5.4 
og Ni® 85 yr. 
~20 yr. 
6, ?m!47 2.6 yr. 
T1204 


* From the Radiobiology Department, Army Medical Research Laboratory, Fort Knox, Kentucky. Presented at the Thirty-seventh 
Annual Meeting, American Radium Society, Washington, D. C., April 21-23, 1955. 
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ments. It should emit, like a diagnostic 
roentgen tube, radiation in the range of 
30-100 kv., it should have a high specific 
activity (curies per gram) to guarantee its 
application in a small, focal-spot-like size 
and its half life should be fairly long to 
avoid frequent replacement. Table 1 lists a 
number of isotopes which fulfill these re- 
quirements to a certain degree and which 
are under discussion for possible use in 
clinical radiography. 


Radiation 
(Main group in mev.) 


Beta Gamma X-Rays 


34 0.081 Yes 
-O9 0.56-0.79 Yes 
.65 
17 6.13 Yes 
30 | 
15 | 0.085 Yes 
24 | 0.099 
88 | 0.084 0.052 
97 
| 0.026-0.059 2 Am 
15 Np 
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The first studies into the applicability of 
radioisotopes for clinical radiography were 
done exclusively with isotopes of Group 1. 
Cesium 134 was used in 1948 by Spangen- 
berg'® for dental radiography, thulium 170 
and xenon 133 were applied in I9s0 to 
1952 by Mayneord" for radiography of 
teeth and body parts, certum 144 was rec- 
ommended by Dennis and DeLuca® and 
americium 241 was applied in diagnostic 
radiography by West.”° 

The decay scheme and the radiation 
spectrum of the isotopes of Group I are 
rather complicated. Even in such simple 
cases, like that of thulium 170, the spec- 
trum becomes still more complicated by 
secondary effects, among which the produc- 
tion of Bremsstrahlung and “characteris- 
tic” radiation in the source material and 
its surroundings by the emitted beta radi- 
ation® plays an important role (Fig. 1 and 
2). 

So far, mostly thulium 170 has been used 
in portable radiographic units. The Ar- 
gonne National Laboratory,!* Litton Indus- 
tries,’ and the Army Medical Research 
Laboratory? have reported on different de- 
signs, using either a simple shutter mech- 
anism or the principle of the ‘‘movable 
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170 
Tu (l27d) 


0.884 MEV 
(24%) 


0.968 MEV 
(76%) 


0.084 MEV 
(3 %)UNCONVERTED 


Staste Yp!70 


INTERNAL CONVERSION X-Rays 


K 0.053 MEV 
0.008 MEV: 
M 0.002 MEV 


Kic. 1. Decay scheme of thulium 170 (Tm!”°). 


source’? for exposure control. Figure 3 
gives a cross-section of the portable unit 
developed at the Army Medical Research 
Laboratory by Carpenter and his co-work- 
ers.” 


S3kev x-ray 


Counting rate (counts per minute) 


84 kev gomma-ray 


4 
brems-strahlung 
0 50 100 180 200 

Energy(uev) 


Fic. 2. Experimental distribution of the gamma-rays, x-rays and bremsstrahlung from a 
homogeneously activated thulium 170 source with 1.0 g./cm?. 
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Fic. 4. Portable isotopic radiographic unit. 
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Fic. 3. Hemi-sectional sketch of Army Medical Research Laboratory isotopic radiographic unit. 
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The technical details of this unit are: 
Source: thulium-metal pellet, 4 mm. thick, 
4 mm. diameter, 400 mg. weight; double- 
sealed in aluminum, helium welded; acti- 
vated in Material Testing Reactor, Idaho 
Falls, Idaho. Source strength as of August, 
1954, 40 curies. Shield: lead-sphere, 5 in. 
diameter, with loading port and aperture 
port. Dose rate at surface of sphere: 15 
mr/hr. Shutter: aperture plug, movable 
gold foil, spring operated, remotely con- 
trolled. 

The source is mounted on a pack frame 
(Fig. 4) and can be strapped easily to the 
back of an aide. The total weight is close to 
40 pounds. A new design, using very pure 
thulium-metal free of tantalum contami- 
nation, has a weight of about 20 pounds at a 
source strength of about 70 curies. 

The portable unit consists of: the de- 
scribed source and a specially built self-con- 
tained, non-darkroom cassette. It uses a 
rapid development method and on-the- 
spot radiographs can be made in three to 
four minutes. The exposure times run with 
an 18-inch source-object distance from 20 
to 50 seconds, the exposure doses vary from 
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Fic. 5. Radiograph taken with portable unit in 
Figure 4. Eighteen-inch source-specimen distance, 
20 sec. Power Paper, intensifying screen. 


10 to 160 mr, depending on the body part 
to be radiographed. Special measurements 
of the relative biologic effectiveness of 
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Fic. 6. Spectral distribution of the radiation emitted by the used medical applicator. 


Fic. 7. Assembly with Tracerlab medical applicator 
for beta-excited x-radiography. 


thulium-radiation showed the thulium-ra- 
diation to be practically as effective as 250 
kvp. roentgen rays. 

Radiographs taken with this unit on 
Power Paper, using intensifying screen and 
on-the-spot development (Fig. 5), show 
contrast and definition sufficient for the 
purpose for which such units are built, for 
disaster and emergency cases. 

Portable isotopic radiographic units, this 
may be emphasized again, are no replace- 
ment of, and no competition to, conven- 
tional roentgen-ray equipment which is es- 
sential for detail and definition. They are, 
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however, in their independence of power 
supply, water supply and darkroom facil- 
ities, valuable equipment for first aid diag- 
nosis in disaster and emergency cases of all 
kinds in the field as well as in civilian life 
situations. The possibilities of application 
are immense: road accidents, train wrecks, 
airplane crashes, industrial disasters, nat- 
ural catastrophes such as hurricanes, tor- 
nadoes and floods, on ships at high sea, on 
expeditions, and in rural areas. 

Portable units using gamma- and x-ray 
emitting isotopes have, however, one seri- 
ous limitation. It stems from the fact that 
the quality of the applicable radiation is 
determined by the choice of the isotope. 
The radiation can only be altered by an ex- 
change of the isotope. Of course, devices 
can be built, where one source contains 
three or more isotopes arranged in a revolv- 
ing system, but in this case the shielding 
necessities counteract the principle of flex- 


Fic. 8. Radiograph of rat body taken with portable 
unit in Figure 7: 10 cm. source-object distance; § 
minutes; intensifying screens. 
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ibility and light weight, so essential for a 
portable unit. 

Therefore, the question arose whether or 
not other isotopes than those naturally 
emitting gamma- and x-radiation could be 
made useful in diagnostic radiography. As 
mentioned already in the case of thulium, 
the beta-radiation emitted in its decay con- 
tributes in an undesired manner to the 
complexity of the spectrum. If it would be 
possible to design proper devices for pro- 
duction of applicable x-radiation by the use 
of beta radiation, the field of isotopic clin- 
ical radiography would be broadened. 

These betas are energetic electrons and 
by decelerating them in proper target ma- 
terials, x-radiation with specific qualities 
could be produced—in the same way as 
roentgen rays are produced in a roentgen 
tube by impingement of the electrons on 
the target material of the anode. The first 
studies into this phenomenon were done in 


Fic. 9. Radiograph taken with portable unit in 
Figure 7: 10 cm. distance; intensifying screens; 5 
minute exposure. 
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Fic. 10. Beta-ray excited portable radiographic 
unit (schematic drawing): S, beta emitting iso- 
tope; revolving target device; proper 
beta-shields; L, lead shield. 


1908 to 1912 by Starke'’, Davisson,* Gray® 
and Chadwick,’ who used beta radiation 
from radioactive elements (RaC, RaE) for 
the experiments. 

The advent of radioisopes emitting dif- 
ferent beta spectra has stimulated new re- 
search in this field. The mechanisms and 
laws, in which beta particles produce x-ra- 
diation (characteristic x-radiation, internal 
and external bremsstrahlung) in matter is 
at present under intense experimental and 
theoretical investigation.” So far the ex- 
periments show, contrary to earlier theo- 
ries, higher yields for beta-excited x-radia- 
tion than anticipated.'® 

Thus the successful application of beta- 
emitters in radiography by Kereiakes and 
Krebs*:* and by Reiftel® becomes under- 
standable. Kereiakes and Krebs used for 
their experiments a strontium go source, 
encapsuled in a double hermetic seal of two 
mils of stainless steel and 10 mils of alumi- 
num. The beta radiation from strontium go 
in equilibrium with its decay product, yt- 
trium gO (0.537 mev. strontium go beta, 
2.18 mev. yttrium go beta; strontium go 
half life about 20 years), interacts with the 
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Fic. 11. First roentgenogram of a hand, taken 
by Réntgen in 1896. 


source material and its surrounding, result- 
ing in the emission of “‘characteristic” x-ra- 
diation and of bremsstrahlung. 

The actual spectrum of the applied 
source has not yet been measured. A first 
idea could be obtained from absorption 
measurements in aluminum and lead, and 
from studies by Leboeuf and Stark! with 
strontium go and tin targets. Figure 6 
shows the spectrum emitted by tin targets 
when bombarded with strontium go yt- 
trium go beta radiation. 

The strontium go source, a Tracerlab 
medical applicator, is used in combination 
with a lucite cap for absorption of unde- 
sired beta radiation and a small photo- 
graphic tripod. Figure 7 presents the as- 
sembly of these three parts as used for tak- 
ing radiographs. 

Figures 8 and 9 show radiographs taken 
with the beta unit. They were taken on 
Eastman Kodak Blue Brand film with in- 
tensifying screens above and below the 
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film. Exposure times at about 12 cm, 
source-object distance run up to five minutes 
for the relatively weak strontium source of 
300 me. The radiographs show enough con- 
trast and definition for an on-the-spot 
diagnosis. There is a certain penumbra due 
to the complexity of the source spectrum 
which may be cut down by proper filtra- 
tion. Other ways of improving the image 
are the application of image intensifiers, of 
beta-ray focusing devices and/or the use of 
different target materials in a revolving 
system in front of a properly selected iso- 
tope. Figure 10 shows schematically such a 
device, where only one isotope, in this case 
promethium 147, will be used for the bom- 
bardment of different targets (Al, Ag, Ta, 
Pb, W). 

How far these improvements will in- 
fluence the quality of the radiographs re- 
mains to be seen. Comparing, however, the 
first roentgenogram of a hand taken by 
Réntgen in 1896 (Fig. 11) with roentgeno- 
grams from modern conventional equip- 
ment it becomes evident that clinical, diag- 
nostic radiography with isotopes has a fu- 
ture. 


Dr. A. T. Krebs 

Radiobiology Department 

Army Medical Research Laboratory 
Fort Knox, Kentucky 
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DISCUSSION 


Lauriston S. Taytor, Washington, D. C. 
The development of isotopic sources for radiog- 
raphy certainly holds the imagination and in- 
terest of many people today. The report by Dr. 
Krebs represents a very interesting and im- 
portant early step in this development. I am 
most pleased to notice that in his presentation 
he does not claim that this type of source is the 
cure for all of our problems. As a matter of fact, 
he has pointed out rather clearly some of the 
fundamental problems and difficulties. 
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There is no question but that there could be 
considerable need, especially in military circles, 
for a compact and portable source of radiation 
for diagnostic purposes in the field. I well re- 
member the comparable developments made 
by Dr. Bowers of the Philips Company in the 
late 1920’s. While not as portable and com- 
pact as the isotopic source, Bowers’ work was a 
step forward in the development of light-weight 
roentgen equipment. It was many years before 
these developments had really reached the 
stage where they took an important position in 
our array of diagnostic apparatus. 

It is not unlikely that with further research 
it may be possible to find sources of radiation, 
which will be of a strength and distribution 
more suitable than those which have just been 
described. Dr. Krebs has indicated that studies 
along these lines are underway. 

Diagnostic quality on the battlefield is not as 
important as in the clinic. Generally speaking, 
one is looking for rather gross damage. At the 
present time about the only damage that can 
be detected with certainty will be gross dam- 
age. 

Dr. Krebs’ showing of one of Réntgen’s 
earliest roentgenograms is rather interesting 
because one sees that the quality between that 
and the one of today obtained with the thulium 
source is quite comparable. I have heard many 
people state that there seems to be little likeli- 
hood that isotopic radiographic sources will 
ever replace roentgen-ray sources in the clinic. 
I remember the early advice given to me years 
ago by my father, who was a scientist: “Don’t 
ever say that something is impossible.” I have 
had many occasions to remember these words, 
as I have watched scientific developments over 
the last two decades. I would like to remember 
these words in connection with Dr. Krebs’ pro- 
gram. Unpromising as it may seem to many of 
us as a tool of wide general use, there is the 
distinct possibility that this device may become 
an extremely valuable one in special fields of 
radiology. 
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FIFTY YEARS OF PROGRESS 


T IS just fifty years since this JouRNAL 

was founded as ““The American Quarter- 
ly of Roentgenology.” Fifty-year golden 
jubilees are apt to be noteworthy. This one 
is no exception. Some interesting thoughts 
come to us as we consider the progress in 
Medicine that is chronicled in the pages of 
our now famous JOURNAL. 

One of the most exciting features of the 
progress of modern Medicine is the fact 
that this progress is constantly being ac- 
celerated and the rate of this acceleration ts 
itself being rapidly accelerated. To put the 
matter in another way, a coordinate scale 
suitable for graphic portrayal of Medicine’s 
progress twenty years ago, if applied to 
Medicine’s progress today would give us a 
practically meaningless, almost straight, 
vertically upward line. Conversely, a co- 
ordinate scale selected for graphic por- 
trayal of Medicine’s progress today if ap- 
plied to its status twenty years ago would 
produce an equally meaningless, almost 
straight, horizontal line. 

Of course, what we say of M dicine’s 
progress is also true of Science in general. 
And those of us who are deeply concerned 
about the dwindling tendency for students 
to enter upon careers in science are con- 
stantly seeking ways to arouse in the youth 
of today an excited interest in science. One 
way of accomplishing this has seemed to be 
to present him with an understandable pic- 
ture of this constant and exciting “‘ac- 
celeration of the rate of acceleration’ of 
progress in science. One attempt to pro- 
duce such an understandable picture goes 
as follows. 

At a given moment the science student 
stands in a corridor-like room, the walls of 
which are largely composed of doors. A 
few of these doors are barely ajar; he can 


get a very inadequate idea of what lies 
beyond those chinks. Most of the doors re- 
main closed. The only door that is wide 
open is the one through which he entered 
the room. 

By observation and experiment the stu- 
dent finally succeeds in opening one of the 
closed doors. Through it he gains access to 
what?—to another “‘corridor-like room the 
walls of which are largely composed of 
doors.”” He soon learns that the countless 
doors represent opportunities—that there 
are no end-points, no final answers—that 
each new discovery simply permits ad- 
vance to a new vantage point with the re- 
sult that many new opportunities that 
were not even dreamed of yesterday have 
become pressing concerns of today. No 
wonder science is exciting and its progress 
has a rate of acceleration that is itself 
being constantly accelerated! 

And then there are those phenomenal 
affairs we speak of as “major break- 
throughs.”” In our analogy those occur 
when the opening of one of the closed doors 
gives access to a space from which many of 
the doors, though hitherto not even visible 
or known to exist, turn out to be easily 
opened. One such was Roéntgen’s discovery 
of the x-ray! 

The various “‘branches,” “disciplines,” 
into which we mortals artificially divide sci- 
ence, react on each other in ways that are 
sometimes overlooked, or if recognized, are 
soon forgotten. That this is not always so 
is attested to by Dr. Frederick A. Coller’s 
editorial, ““The Debt of Surgery to Roent- 
genology,” in the February number of our 
Journat. But in spite of such virtuosity on 
the part of men like Doctor Coller, Radi- 
ology will never get full credit for the part it 
has played in modern Medicine’s progress. 
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One reason for this is the fact that as 
new knowledge is gained, through roent- 
gen studies for example, that new knowl- 
edge rapidly becomes autonomous. ‘As a 


good example of this, take the subject of 


topographic anatomy of the living (visceral 
position in normal human beings). Cadaver 
studies had given such a false idea of vis- 
ceral position that in the beginning every 
roentgen study of a living human being, es- 
pecially in the erect position, had the im- 
pact of a revelation. But soon the doctor 
learned the true facts about visceral posi- 
tion; erroneous diagnoses of visceroptosis 
ceased to be made, and today’s young men 
of medicine may be forgiven if they fail to 
note the part played by roentgenology in 
setting the anatomic record straight. 
Another good example of how easy it is 
for roentgenology’s part in a body of new 
knowledge to be forgotten is in the matter 
of the gross anatomy of pneumonia and 
atelectasis. Today every pathologist knows 
that pneumonic lung is characteristically 
reduced in volume—that its misleading ap- 


pearance of being swollen when removed at 
autopsy is due to the markedly greater col- 
lapse of the surrounding, normal, air-con- 
taining portions of the lung. Hardly ever 
do we recall the fact that before the advent 
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of roentgen studies the autopsy surgeon 
believed otherwise. 

Many other examples might be cited but 
the upshot is that through roentgenology 
the rate of our acquisition of new knowl- 
edge was increased spectacularly. Before 
the advent of roentgen studies, opportuni- 
ties to verify or refute clinical impressions 
were few and far between—were prac- 
tically limited to cases that were followed 
to autopsy. Roentgen studies revealed 
gross (morbid and normal) anatomy to such 
an extent that validation of clinical diag- 
noses became an everyday procedure in- 
stead of a rarity. Doctors are now such 
good diagnosticians that they are actually 
becoming less and less dependent upon the 
roentgen studies to which they owe so much. 

A loaf of bread owes much to its yeast 
content which is miniscule and quite hid- 
den. Roentgenology has played its part in 
much the same way— -leavening the med- 
ical and scientific loaf. It is probably quite 
impossible for any of us to make an rr 
quate appraisal of the importance of R6nt- 
gen’s discovery and the amazing part it 
has already played in medical and scien- 
tific progress. 
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Editorials 


FIFTY-SEVENTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE Fifty-seventh Annual Meeting of 

the American Roentgen Ray Society 
will be held at the Hotel Statler, Los 
Angeles, California, September 25 to 28, 
1956. 

Elsewhere in this issue of the JouRNAL is 
to be found President-Elect Chamberlain’s 
preliminary program. One may see from 
this preliminary program that it is an ex- 
cellent one, covering as it does, in a well- 
chosen range of papers, the diagnostic, 
therapeutic and experimental aspects of 
radiology. The papers encompass a wide 
number of subjects dealing with medical 
problems in all their aspects and should 
make a special appeal to all interested in 
radiology. 

A notable event of all Annual Meetings 
is the Caldwell Lecture. This year’s Cald- 
well Lecture is to be given on Tuesday 
evening by Dr. Oscar V. Batson, Professor 
of Anatomy and Chairman of the Depart- 
ment of Anatomy of the Graduate School 
of Medicine, the University of Pennsyl- 
vania, Philadelphia. Dr. Batson has chosen 
for the topic of his discussion ““The Verte- 
bral Vein System.”” No one speaks with 
greater authority on this subject than does 
Dr. Batson. The introduction of Dr. Bat- 
son will be made by Dr. Bernard Pierre 
Widmann, Professor of Radiology and 
Chairman of the Division of Radiology, 
Graduate School of Medicine, the Univer- 
sity of Pennsylvania. The Caldwell Medal 
will be presented to Dr. Batson by Presi- 
dent Chamberlain. 

The Annual Banquet is to be held on 
Thursday evening. At that time presenta- 
tion of the awards for the scientific ex- 
hibits will be made. Dr. William A. Evans, 
Chairman of the Scientific Exhibit Com- 
mittee, and his committee have collected 
an excellent group of exhibits dealing with 
the various phases of radiology and these 
should attract a great deal of attention. 

The Instruction Courses, which have 
been one of the outstanding features of the 


Annual Meetings of the Society, will be 
held in the afternoon of each day of the 
meeting. Dr. Harry M. Weber, the direc- 
tor of the Instruction Courses, has gath- 
ered together a distinguished faculty to give 
these courses. The detailed plan of the In- 
struction Courses will be published in the 
August issue of the JouRNAL. 

The Annual Golf Tournament for mem- 
bers for the Willis F. Manges Trophy and 
for members and guests for the Exhibitors 
Trophy will be held on Monday, September 
24, at the Wilshire Country Club, and the 
Annual Golf Dinner will be held at the 
same place following the tournament. The 
arrangements have been made by the 
Local Committee under the chairmanship 
of Dr. Wilbur Bailey. 

The local Ladies Committee, under the 
chairmanship of Mrs. Wilbur Bailey, has 
arranged an interesting program for the 
ladies. Los Angeles offers many places of 
historical interest. Some of its wonderful 
museums which are nearby, such as the 
Huntington Art Gallery and its beautiful 
gardens, offer a splendid appeal to all who 
attend the meeting. A visit to this great 
gallery and its gardens alone is worth a 
trip to Los Angeles. 

The Commercial Exhibits, which have 
been arranged by Dr. James C. Cook, 
Manager of the Annual Meeting, promise 
to be important and comprehensive. They 
will be held in close proximity to the scienti- 
fic assembly room and we are informed that 
there will be a large number of Commercial 
Exhibits presenting the latest in design 
and styling. As usual, the Exhibitors will 
display the improvements that have been 
made in the technical advance of radio- 
logical equipment within the last years. 

The meeting at the Hotel Statler in Los 
Angeles promises to be an excellent one in 
all respects and those who anticipate at- 
tending should make reservations immedi- 
ately, as a large registration is expected. 
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LYELL CARY KINNEY 
1884-1956 


R. LYELL CARY KINNEY, one 
of the pioneers of radiology on the 
Pacific Coast, died on February 1, 1956, 
following an injury due to an automobile 
accident. 
Dr. Kinney took a leading role in radiol- 
ogy in several activities, both in California 
and throughout the United States. He was 


a member of the American Board of Radiol- 
ogy and was also president of the American 
Roentgen Society in 1944, a Fellow of the 
American College of Radiology and active 
in the organization of the California Cancer 
Commission. 

He was born in Wisconsin, September 
4, 1884. His medical degree was obtained 
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from the University of Pennsylvania and 
he interned at the German Hospital in 
Philadelphia. 

My personal memories of him are very 
pleasant. In the early days of the Pacific 
Roentgen Society, when the meetings were 
held on Santa Catalina Island in the San 
Diego Bay, we used to ride down there on 
the boat of our friend Dr. Al Sorland and 
always had a good and profitable meeting. 
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Dr. Kinney leaves his wife, Mila A. J. 
Kinney, and four children, Mrs. Edith 
Lashley, Miss Margery Kinney, Dwight 
F. Kinney and Lyell Cary Kinney, Jr. His 
memory will always be cherished by all of 
the older and many of the younger radiolo- 
gists as a most honored representative of 
our specialty. 


CuHarces M. Ricuarps, M.D. 
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JACK FRIEDMAN 
1911-1955 


BRILLIANT career came to an un- 

timely end in the death of Dr. Jack 
Friedman in September, 1955 at the age of 
forty-four years. He fought a losing battle 
with a recurring malignancy lasting about 
two years. His courage and _ tenacity 
throughout his illness were admired by his 
many friends and family. 


Dr. Friedman was born in Rochester, 
New York, but spent his formative years 
in Chicago. He graduated from the Uni- 
versity of Illinois in medicine in 1938 and 
interned at Lutheran Deaconess Hospital 
in Chicago. The following two years were 
spent in general practice in Chicago before 
he entered the service in 1941. His interest 
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in radiology developed and expanded in 
army service following a course in X-ray 
Diagnosis at the Walter Reed Hospital in 


Washington D.C. He attained the rank of 


Lieutenant Colonel when he was Radiol- 
ogist at the 177th General Hospital 
France. 

After separation from the army, Dr. 
Friedman took a full three year residency 
at the University of Minnesota in radi- 
ology, at the end of which he received an 
M.S. degree in that specialty. In 1948- 
1949 he made an eight-months tour of im- 
portant radiologic clinics in Europe ac- 
companied by his family. His major time 
was spent in Stockholm at the Karolinska 
Hospital. At this center, he developed a 
close friendship with Dr. Knut Lindblom. 

Following his return from Europe, he 
spent a short time at Chicago’s Swedish 
Covenant Hospital as associate radiologist 
before returning to Minneapolis in 1949. 
After one and a half years as assistant to 
Dr. K. Wilhelm Stenstrom in radiotherapy 
and to Dr. Leo G. Rigler in diagnostic 
radiology at the University of Minne- 
sota, be became the radiologist at Mount 
Sinai Hospital, the building of which had 
been completed in 1951. 

Dr. Friedman developed a leading de- 
partment at Mount Sinai Hospital both 
from the standpoint of physical equipment 
and production of outstanding work. The 
staff physicians had unusual respect for 
his clinical and radiological judgment. He 
was very active in the promotion of a re- 
search laboratory at Mount Sinai Hospital 
in which it is hoped much fundamental re- 
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search will be developed. He was an en- 
thusiastic teacher, holding an appointment 
as Clinical Assistant Professor of Radi- 
ology at the University of Minnesota. He 
held membership in numerous medical and 
radiological societies and was an elected 
member of Sigma Xi, honorary scientific 
society. 

Dr. Friedman has written numerous 
papers, some of the earlier ones being on 
the subject of synergistic effects of roent- 
gen radiation and cortisone in the experi- 
mental production of lethal infections in 
mice. Later papers described the radio- 
logic study of the small intestine with refer- 
ence to a new double-contrast technique and 
to the subject of emotional effects on the 
small intestinal pattern. More recently he 
had been interested in the diagnosis of 
herniated intervertebral disk by diskog- 
raphy, having closely studied and recorded 
the results of this procedure in more than 
150 cases. 

Apart from his work, his greatest pleas- 
ure was in his family, including his wife 
Dorothy and daughter Elizabeth, and in 
the companionship of his numerous friends. 
The Friedman home was a very active 
social center and it was considered a de- 
light to be entertained by a charming host 
and hostess. Jack Friedman had a very 
warm personality and much human under- 
standing. His friends agree that it has been 
a great privilege to have known him and 
been influenced by his leadership. That 
may have been his greatest contribution. 


Tuomas Borpen Merner, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unitep States OF AMERICA 

AMERICAN RoenTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Statler Hotel, Los 
Angeles, Calif, Sept. 25-28, 1956. 

AMERICAN Rapium Society 
Secretary, Dr. Theodore R. Miller, New York, N. Y. An- 
nual meeting: Chateau Frontenac, Quebec, Canada, May 

30-June 1, 1957. 

Raprotocicat Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
z, N. Y. Annual meeting: Palmer House, Chicago, IIl., 
Dec. 2-7, 1956. 

AmeERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: 1956, to be 
announced. 

Section on Rapro.ocy, AMerIcAN MepIcaL AssociATION 
Secretary, Dr. T, Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual Meeting: June 11-15, 1956, Chicago, 
Illinois. 

E1rcutu INTERNATIONAL ConGress OF RADIOLOGY 
Secretary General, Dr. José Noriega, Calle del Oro 15, 
Mexico 7, D. F. Meets Mexico City, July 22-28, 1956. 

ALABAMA RaDI0LocIcaL Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Society 
Secretary, Dr. J.J. Riordan, 550 W. Thomas Rd., Phoenix, 
Ariz. Two regular meetings a year. The annual meeting 
at time and place of State Medical Association and 
interim meeting six months later. 

Arkansas RaDIoLocicaL Society 
Secretary, Dr. J. A. Norton, 843 Donaghey Bldg., Little 
Rock, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Association OF UNIversiTy RaDIOLocIsts 
Secretary, Dr. Robert J. Bloor, 260 Crittenden Blvd., 
Rochester 20, New York. Annual Meeting, May 19-20, 
1956 at the University of Rochester, N.Y. 

AtLanta RaproLocicaL Society 
Secretary, Dr. Charles M. Silverstein, 3254 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

Rapio.ocicaL Society 
ta Dr. Samuel Finkelman. Annual dinner: May, 
1956. 

Brookiyn Society 
Secretary, Dr. Theodore Kamholtz, 152 Clinton Street, 
Brooklyn, N. Y. Meets first Thursday of each month 
October through May. 

Brooktyn Roentcen Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, N. Y. 
Meets monthly fourth Tuesday, October through April. 

Burrato Society 
Secretary, Dr. Clayton G. Weig, 135 Linwood Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Meets January, May, November. 

Centrat Onto Rapro.ocicat Society 
Secretary, Dr. Arthur R. Cohen, 41 S. Grant Ave., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 


of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL Society oF NucLear MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 

CuicaGo KoEnTGEN SocIETY 
Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the Sheraton Hotel. 

CLEVELAND RapDIoLocIcaL Society 
Secretary, Dr. A. S, Tucker, 2020 East 93 St., Cleveland 6, 
Ohio. Meetings at 7:00 p.m. on fourth Monday of each 
month from October to April at Tudor Arms Hotel. 

Cotorapbo Rapio.ocicaL Society 
Secretary, Dr. Dorr H. Burns, 1776 Vine St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club, 

Connecticut VaAtLey Raprotocic Society 
Secretary, Dr. T. J. Crowe, 53 Center St., Northampton, 
Mass. Meets second Friday October and April. 

Da.vas-Fort WortH RaproLocicat CLus 
Secretary, Dr. A. H. Keene, 3707 Gaston Ave., Dallas, 
Texas. Meets monthly, third Monday, at Greater Fort 
Worth International Airport at 6:30 P.M. 

Detroit RoenTGEN Ray AND Rapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 

East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

FLoripa Raproocicat Society 
Secretary, Dr. D. H. Gahagen, 320 Sweet Bldg., Fort 
Lauderdale, Fla. Meets twice annually, in the spring 
with the annual State Society meeting, and in the fall. 

GeorciA RaDIOLocIcAL SociETY 
Secretary, Dr. B. H. Malone, 1406 Reynolds St., Bruns- 
wick, Ga. 

GreaTeR Miami Society 
Secretary, Dr. A. S. Capi, 300 N. 20th Ave., Hollywood, 
Fla. Meets monthly third Wednesday at 8 P.M. at various 
South Florida Hospitals. 

Greater St. Louis RaproLocicat Society 
Secretary, Dr. Sam J. Merenda. 

Houston RaDIo.LocicaL Society 
Secretary, Dr. Leslie L. Lemak, 616 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month, 
Meeting Room, Doctors’ Club of Houston. 

IpauHo State RapDIoLocicat Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

Society 
Secretary, Dr. Stephen L. Casper, 1101 Maine St, 
Quincy, Ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. C. A. Stayton, 313 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Towa RaproLocicat Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society. 
The scientific section is held in the autumn. 


oth St., Oakland 9, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Kansas Rapro.oaicat Society 
Secretary, Dr. A. M. Cherner, Hays, Kansas. Meets in 
spring with State Medical Society, and in winter on call. 

Kentucky Rapro.ocicat Society 
Secretary, Dr. David Shapiro, 217 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Society 
Secretary, Dr. Solomon Maranov, 1450 S1st St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELES RADIOLOGICAL SocIETY 
Secretary, Dr. Richard A. Kredel, 65 North Madison 
Ave., Pasadena, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Association 
Building, Los Angeles. 

Maine Raprotoaicat Society 
Secretary, Dr. W. A. Russell, Augusta General Hospital 
i Maine. Meets in June, October, December and 
April. 

MaryYLAnD Society 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, 
Baltimore 17, Maryland. 

Mempuis ROENTGEN SOCIETY 
Secretary, Dr. B. E. Greenberg, 294 Annella St., Memphis 
11, Tenn. Meets first Monday of each month at John 
Gaston Hospital. 

Miami VALLEY RaproLocica. Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, Ohio. 
Meets second Friday of fall and winter months. 

Mip-Hupson Raprotocicat Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

MILwauKEE RoentTGEN Ray Society 
Secretary, Dr. R. W. Byrne, 3321 N. Maryland Ave., 
Milwaukee 1, Wis. Meets monthly on fourth Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. O. J. Baggenstoss, 1953 Medical Arts 
Bldg., Minneapolis, Minn. Meets three times annually, 
once at time of State Med. Assn., and in spring and fall. 

Misstsstpp1 RADIOLOGICAL SocIETY 
Secretary, Dr. James M. Packer, 621 High St., Jackson, 
Miss. Meets third Thursday of each month at Hotel 
Edwards, Jackson, at 6:00 P.M. 

Montana Society 
Secretary, Dr. John Stewart, 1105 Frederick Lane, 
Billings, Montana. Meets at least once a year. 

Nassau RapIo.ocicaL Society 
Secretary, Dr. Frances Behrendt, 19 Clinton Rd., Garden 
City, N. Y. Meets second Tuesday of the month in Feb- 
ruary, April, June, October and December. 

NeBrASKA RaDIOLocIcaL Society 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Enctanp Roentcen Ray Society 
Secretary, Dr. Raymond A. Dillon, 24 Wedgemere Ave., 
Winchester, Mass. Meets third Friday of each month, 
October through May, at Hotel Commander, Cam- 
bridge, Mass. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentcEN Society 
Secretary, Dr. M. H. Poppel, 303 E. 20th St., New York 
3, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Nortu Carouina Rapro.ocicat Society 
Secretary, Dr. William H. Sprunt, North Carolina 
Memorial Hospital, Chapel Hill, N. C. Meets in May 
and October. 

Nortu Daxora Raproocicat Society 
Secretary, Dr. Marianne Wallis, St. Joseph’s Hospital, 
Minot, N. Dak. Meetings by announcement. 

Nortu Society 
Secretary, Dr. Marvin Harlan Johnston, Five Points 
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Medical Center, Jacksonville, Fla. Meets quarterly in 
March, June, September and December. 

NorTHEASTERN New York Raproocicat Society 
Secretary, Dr. Robert R. Wadlund, Albany Hospital, 
Albany, N. Y. Meets in Albany area on second Wednes- 
days of October, November, March and April. 

NorTHERN CALIFORNIA RapDIoLocicat Society 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

State Raprotocicat Society 
Secretary, Dr. John R. Hannan, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Annual meeting, Deshler-Hilton 
Hotel, Columbus, Ohio, May 12-13, 1956. 

OKLAHOMA State Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bidg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon RaproLocicat Society 
Secretary, Dr. N. L. Bline, 210 Jackson Tower, Portland 
5, Ore. Meets monthly from October to June on the 
second Wednesday of each month at 8:00 P.M. at the 
University Club. 

ParisH Rapio.ocicat Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHwest Rapio.ocicat Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets annually in May. 

Paciric RoENTGEN SOcIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SocIETY 
Secretary, Dr. Walter P. Bitner, 234 State Street, Harris- 
burg, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. H. M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at § P.M., from October to May in Thompson 
Hall, College of Physicians. 

PitrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. N. Tannehill, 500 Penn Ave., Pittsburgh 
22, Pa. Meets second Wednesday of month, October 
through June at Hotel Roosevelt. 

Rapro.ocicat Section, Battimore Society 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, Balti- 
more 17, Md. Meets third Tuesday each month, Sep- 
tember to May, inclusive. 

RapioLocicat Section, SourHERN MEDICAL AssoOciaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rap1o.ocicat Society oF GREATER CINCINNATI 
Secretary, Dr. R. J. Neubauer, 831 Carew Tower, 
Cincinnati, Ohio. Meets monthly from September to 
May on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Rapro.ocica Society or Hawa 
Secretary, Dr. George W. Henry, 1133 Punchbowl, 
Honolulu, T. H. Meets third Monday evening of each 
month at designated hospitals. 

Society or Greater Kansas City 
Secretary, Dr. E. H. Stratemeier, Jr., 1010 Rialto Build- 
ing, Kansas City 6, Mo. Meets last Friday of each month. 

RaproLocicat Society or Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Society or Louisiana 
Secretary, Dr. W. S. Neal, 602 Pere Marquette Bldg., 
New Orleans, La. Meets annually during Louisiana State 
Medical Society Meeting. 

Raproocicat Society or New Jersey 
Secretary, Dr. G. G. Green, 601 Grand Ave., Asbury 
Park, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J 

Society or SouTHERN CALIFORNIA 
Secretary, Dr. J. B. Irwin, 1831 Fourth Ave., San Diego, 
Calif. 
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Ricumonp County Raproocicat Society 
Secretary Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals, 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
renin” i Dr. Henry H. Forsyth, Jr., o Meigs St., Roch- 
ester, Y. Meets at 8: 5 P.M. on the last Monday of 
each month, September t 
morial Hospital. 

Rocxy Mountain Rapro.ocicat Society 
Secretary, Dr. John H. Freed, 4200 East Ninth St., Den- 
ver 20, Colo. 

Sr. Louis Society or Rapio.ocists 
Secretary, Dr. Edwin C. Ernst, Jr., 3720 Washington Ave., 
St. Louis 8, Mo. Meets fourth Wednesday each month, 
except June, July, Aug. and Sept. 

San Rapro.ocicat Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brooke Army Medi- 
cal Center Officers Mess second Wednesday of each 
month. 

San Dieco Rapioocicat Society 
Secretary, Dr. J. C. Asher, 2001 Fourth Ave., San 

iego 1, Calif. Meets first Wednesday of each month at 
niversity Club. 

San Francisco Rapro.ocicat Society 
Secretary, Dr. Howard L. Steinbach, University of Cali- 
fornia Medical Center, San Francisco 22, Calif. Meets 
quarterly at Grison’s Steak House. 

Section on Rapro.ocy, CatirorniaA Mepicat AssociaTION 
Secretary, Dr. A. R. Wilson, 540 North Central Ave., 
Glendale 3, Calif. 

Section on Raprotocy, Connecticut State MEDICAL 
Society 
Secretary, Dr. J. Burbank, Meriden Hospital, Meriden, 
Conn, Meetings are held bi-monthly. 

Section on RapioLocy, Mepicat Society or THE Di1s- 
TRICT OF COLUMBIA 
Secretary, Dr. F. V. Schumacher, 1835 Eye St., N.W., 
Washington 6, D. C. Meets Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section on Rapro.ocy, Strate Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, Ill. 

SHREVEPORT Rapio.ocicat 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M, 
September to May inclusive. 

Society or Nuctear MEDICINE 
Secretary, Dr. Robert G. Moffat, B. C. Cancer Institute, 
2656 Heather Street, Vancouver 9, Canada. Annual 
Meeting, Salt Lake City, Utah, June 21-23, 1956. 

Soutu Bay Society 
Secretary, Dr. T. N. Foster, 630 E. Santa Clara St., San 
Jose, Calif. Meets second Wednesday of each month. 

Soutu Carouina Society 
Secretary, Dr. S. W. Lippincott, 103 Rutledge Ave., 
Charleston, S. C. One meeting with South Carolina 
Medical Association in May, others arranged by Presi- 
dent. 

SouTHWESTERN RaDIOLoGIcAL SocieTY 
Secretary, Dr. Gordon Black, Suite 2-A, El Paso Medical 
Center, 1501 Arizona, El Paso, Texas. Meets second 
Tuesday of each month. 

TENNESSEE RaDIOLoGIcAL SocieTY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Society 
Secretary, Dr. J. E. Miller, Baylor Hospital, Dallas, 
Texas. Next Meeting, Corpus Christi, Texas, Jan. 18-19, 
1957. 

Tri-State Rapio.ocicat Society 
Secretary, Dr. Robert E. Beck, 600 Mary St., Evans- 
ville, Ind. Meets last Wednesday of Oct., Jan., March 

and May, 8:00 p.m. at Elks’ Club in Evansville. 


rough May, at Strong Me- 
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University or MicuicaAN DEPARTMENT OF ROENTGEN- 
oLocy StaFF MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University or Wisconsin RaproLocicaL CONFERENCE 
pene 4, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Upper Peninsuta Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Srate Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Nileiciar! in January, 
March, May, September and November at Holy Cross 
Hospital. 

VirointA Rapio.ocicat Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Wasuincton State Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Virointa Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg. 
Charleston, W. Va. Meets concurrently with annu 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. M. G. Priestman, New Rochelle Hospital, 
New Rochelle, N. Y. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RapDIoLocicaL Society 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held “9 x year; annual meeting 
each spring at Madison, Wis. 

X-Ray Srupy oF SAN Francisco 
Secretary, Dr. J. T. English, 2000 Van Ness Ave., San 
Francisco 9, Calif. Meets monthly, third Thursday at 
7:45 P.M., Lane Hall, Stanford University Hospital. 


Cusa, Mexico, Puerto Rico anp CenTRAL AMERICA 


SocreDAD DE Rapro.ocfa FistoreRAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocrepaD Mexicana DE Rapro.ocfa, A. C. 

Calle del Oro No. 15, Mexico 7, D. F. 
Secretary General, Dr. Guillermo Santin. Meets first Mon- 
day of each month. 

AsocraciOn PUERTORRIQUENA DE RaproLocfa 
Secretary, Dr. Rafael A. Blanes, P.O. Box 9067, Santurce, 
Puerto Rico. 

SocreDAD RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British Empire 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QUEBEC 


Secretary, Dr. Isadore Sedlezky, 3755 Cote St. Catherine 
Rd., Montreal, Que. Meets four times a year. 

British InstirutE oF RaproLocy INCORPORATED WITH 
THE RG6NTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 

Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Wel eck St., London, W 1 

Facutty or Rapio.ocists 
Honorary Secretary, Dr. R. A. Kemp Harper, 45, Lincoln’s 
Inn Fields, London, W.C.2, England. 

Section or Rapro.ocy or THE Roya. Society oF MEDI- 
cINE (ConFINED TO MEDICAL Members) 

Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

AssociaTion or RaDIoLocists 

Honorary Secretary-Treasurer, Dr. Guillaume Gill, Suite 

305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 

ings January and June, 
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Section OF RaproLtocy, Canapian Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANCAISE D’ELECTRO-RADIOLOGIE 
MEDICALES 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
OF Rapro.ocists (AusTRALIA AND New Zea- 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asoc1acion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Cérdoba, Argentina. Meetings held monthly. 

SoctEDAD ARGENTINA DE RaproLocia, JunTA CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F, Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SoctEDAD ARGENTINA DE FILIAL DEL LirorAL, 
Seve, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly sec- 
-_ Wednesday, 19 ha 663 Italia St., Rosario, Santa 

e. 

SoclEDAD ARGENTINA DE Rapro.ocia, FILIAL DEL Sor, 
Seve, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SociEDAD ARGENTINA DE FILIAL DEL CENTRO 
SEDE, CORDOBA 
President, Prof. Dr. David L. Caro, Corro 86, Cérdoba. 
Meets monthly. 

SoctEDAD ARGENTINA DE FILiAL DEL Norte, 
SEDE, TUCUMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SoclEDAD ARGENTINA DE Raprotocta, pE Cuyo 
Sepe, Menpoza. 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SoctEDADE BrasILeIrA DE RaproLocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SoclEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m, in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreEDAD CoOLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month. 

SocreDpAD EcuaToriANA DE RADIOLOGIA Y FIsIOTERAPIA 
Secretary, Dr. Enrique Ortega Guzman, Casilla 4719, 
Guayaquil, Ecuador. 

SocteDAD PERUANA DE RADIOLOGIA 
Secretary General, Dr. Amador Holgado V. Apartado 
2306, Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SoclEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SoctepaD pe RaproLocfa, CanceroLocfa y Ffsica 
Mépica pet Urucuay 
Secretary General, Dr. Roberto Francois, Av. Agraciada 
1464, Piso 13, Montevideo, Uruguay. 

SoclEDADE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 


The list of Meetings of Radiological Societies is published in every other issue of the Journat. 
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SociEDAD VENEZOLANA DE Rap1oLocfa 
Secretary, Dr. Otto Paz, Centro Médico, Caracas, Vene- 
zuela. Meets monthly third Friday at Colegio Médico del 
Distrito Federal, Caracas. 


ConTINENTAL Europe 


AustrIAN RoENTGEN Society 
President, Dr. Konrad Weiss, Mariannengasse 10, 
Vienna 9, Austria. Meets second Tuesday of each month 
in Allgemeine Poliklinik. 

Société BELGE DE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets monthly, second 
Sunday at Maison des Médecins, Brussels. 

Société Francaise Meépicate, 
and its branches: Société pu Sup-Ovest, pu Lirrorat 
MEéEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DE 
L’OuEST, DE L’Est, ET D’ALGER ET D’AFRIQUE DU NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapro.oci v Praze 
Secretary, Dr. Roman Blaha, Praha x11, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

DeutscHe RONTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kréker, Evangelisches Kran- 
kenhaus, Huyssens Stiftung, (22a) Essen. 

Societa Dt Raprotocia Mepica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano, 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Poutsu Society or RaDIoLocy 
Secretary, Dr. Juljusz Borejko, 59 Nowogrodzka St., War- 
saw, Poland. 

Goansk Section, Society or RaDIOLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Wroctaw Section, Society or RADIOLOGY 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Sklodowska St., Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroclaw. 

SocreTATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maricine, 30, 
S.I., Bucuresti, Roumania, Meets second Monday in 
every month with the exception of July and August. 

A.t-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually, 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDaD Espanoia DE Rapio.ocia ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT 
Suisse DE RaDIoLocie) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


(Sociéré- 


INDIA 


RaDIoLocicaL AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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PRELIMINARY PROGRAM 


FIFTY-SEVENTH ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


HE Fifty-seventh Annual Meeting of 

the American Roentgen Ray Society 

will be held at the Hotel Statler, Los An- 

geles, California, September 25 to 28, 1956. 

The Executive Council will meet at 
noon on Sunday, September 23. 

On Monday, September 24, the annual 
Golf Tournament for the Willis F. Manges 
Trophy for members and the Exhibitors 
Trophy for members and guests will be 
held at the Wilshire Country Club. The 
annual Golf Dinner will be held at the 
same place after the tournament. 

Professor Oscar V. Batson will give the 
Caldwell Lecture on Tuesday evening, 
September 15. The Annual Banquet will 
be held on Thursday evening, September 
27. 

The Instruction Courses will begin at 
3:00 P.M. on Tuesday, Wednesday and 
Thursday, and at 1:30 p.M. on Friday. The 
detailed plan of the Instruction Courses 
will be published in the August issue of the 
JouRNAL. 

The Scientific Program, which has been 
arranged by President-Elect W. Edward 
Chamberlain and his Program Committee, 
is as follows: 


Tuesday, September 25, 1956 


8:30 A.M. Call to order, Fifty-seventh Annual 
Meeting, Paul C. Hodges, M.D., Presi- 
dent. 

Address of Welcome: Robert Gordon Sproul, 
President of the University of California. 

Installation of the President-Elect, W. Ed- 
ward Chamberlain, M.D., Philadelphia, 
Pa., by President Hodges and the Chair- 
man of the Executive Council, Harold O. 
Peterson, M.D., St. Paul, Minnesota. 
Inaugural Address: President W. Edward 
Chamberlain, “Benefits to Mankind 
through Integration of Physiology and 
Radiology.” 


A.M. 
Paper 
Number 

1. Physiology Revealed by the Roentgen 
Ray. Herbert M. Stauffer, M.D., 
Philadelphia, Pa., Morton J. Oppen- 
heimer, M.D. (by invitation), Phila- 
delphia, Pa., and George H. Stewart, 
B.S., E.E. (by invitation), Philadel- 
phia, Pa. 

2. Cardiac Ventriculography—Direct 
Transthoracic Needle Puncture Opaci- 
fication of the Left (or Right) Ven- 
tricle. J. Stauffer Lehman, M.D., 
Philadelphia, Pa., Benjamin G. Mus- 
ser, M.D. (by invitation), Philadel- 
phia, Pa., and Harry D. Lykens, M.D., 
(by invitation), Philadelphia, Pa. 

3. Dissecting Aneurysm of the Thoracic 
Aorta—Its Roentgen Recognition. 
Stanley M. Wyman, M.D., Boston, 
Mass. 

4. Arteriographic Manifestations of Occlu- 
sive Vascular Disease. Alexander R. 
Margulis, M.D. (by invitation), Min- 
neapolis, Minn., Thomas O. Murphy, 
M.D. (by invitation), Minneapolis, 
Minn., and Charles M. Nice, Jr., M.D. 
(by invitation), Minneapolis, Minn. 

5. Aids in the Diagnosis of Mediastinal 
Tumors. W. Emory Burnett, M.D. 
(by invitation), Philadelphia, Pa., 
George P. Rosemond, M.D. (by invi- 
tation), Philadelphia, Pa., Robert M. 
Bucher, M.D. (by invitation), Phila- 
delphia, Pa., R. Robert Tyson, M.D. 
(by invitation), Philadelphia, Pa., and 
Jeffery P. Moore, M.D. (by invita- 
tion), Philadelphia, Pa. 

6. Pulmonary Alveolar Lithiasis—Prelimi- 
nary Report. Alan B. Skorneck, M.D. 
(by invitation), New Haven, Conn., 
and Raymond Yesner, M.D. (by invi- 
tation), New Haven, Conn. 

7. The Familial Occurrence of Pulmonary 
Alveolar Microlithiasis. Merrill C. 
Sosman, M.D., Boston, Mass., Gerald 
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Dodd, M.D. (by invitation), Houston, 
Texas, W. Duane Jones, M.D. (by in- 
vitation), Ashland, Ky., and George 
U. Pillmore, M.D. (by invitation), 
Easton, Pa. 
8. The Significance of the Luminance Gra- 
dient in Diagnostic Chest Roentgenog- 
raphy. William J. Tuddenham, M.D. 
(by invitation), Philadelphia, Pa. 
12:30 p.M. Luncheon and Study of Scientific 
and Technical Exhibits. 
12:30 P.M. Luncheon for Faculty of Instruc- 
tion Courses. 
3:00 P.M. Instruction Courses. 
4:30 P.M. Executive Business Session of the 
Society. 


Tuesday Evening, September 25, 1956 
Fight-thirty O’Clock 
The Caldwell Lecture 
“The Vertebral Vein System” 
by 
Oscar V. Batson, M.D., Sc.D. 
Professor of Anatomy and Chairman of the 
Department of Anatomy of the Graduate 
School of Medicine, The University of 
Pennsylvania, Philadelphia. 
Introduction—Bernard Pierre Widmann, 
M.D., LL.D., Sc.D., Professor of Radi- 
ology and Chairman of the Division of 
Radiology, Graduate School of Medicine, 
University of Pennsylvania. 
Presentation of Medal to Dr. 
President Chamberlain. 


Batson 


Wednesday, September 26, 1956 
5:30 A.M. 

g. Program and Activities of the American 
College of Radiology. Wendell G. 
Scott, M.D., Chairman of the A.C.R. 
Commission on Public Relations. 
(The Program Committee appreciates 
the cooperation of the College in ar- 
ranging this specially invited presenta- 
tion.) 

10. Diffuse Calcification of the Pancreas. 
Chauncey K. McGeorge, M.D., Phila- 
delphia, Pa. 

11. A Roentgen and Esophagoscopic Study 
of Esophagitis. Richard H. Marshak, 
M.D., New York, N. Y., Bernard S. 
Wolf, M.D., New York, N. Y., and 
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Max Som, M.D. (by invitation), New 
York, N. Y. 

12. Studies of Esophageal Varices Before and 
After Porto-Caval Shunts. John A. 
Evans, M.D., New York, N. Y., and 
Mary Ann Payne, M.D. (by invita- 
tion), New York, N. Y. 

13. The Association of Volvulus of the 
Cecum and Ascending Colon with 
Other Obstructive Colonic Lesions, 
Max Ritvo, M.D., Boston, Mass., 
George EF. Farrell, Jr., M.D. (by invi- 
tation), Boston, Mass., and Irving A. 
Shauffer, M.D. (by invitation), Bos- 
ton, Mass. 

14. Significance of Regional or Reflex Ileus in 
the Roentgen Diagnosis of Cholecys- 
titis, Perforated Ulcer, Pancreatitis 
and Appendiceal Abscess, as Deter- 
mined by Survey Examination of the 
Acute Abdomen, Barton R. Young, 
M.D., Philadelphia, Pa. 

15. Hirschsprung’s Disease in Infants— 
Some Further Considerations of the 
Value of X-Ray Signs in Diagnosis. 
William A. Evans, M.D., Detroit, 
Mich., and Robert L. Willis, M.D. (by 
invitation), Detroit, Mich. 

16. Delayed Cystography in Children. Har- 
old Fulton, M.D. (by invitation), De- 
troit, Mich. 

17. Roentgen Findings in Ureteral Colic. 
Harold O. Peterson, M.D., St. Paul, 
Minn. and George B. Ellenz, M.D. (by 
invitation), St. Paul, Minn. 

12:30 P.M. Luncheon and Study of Scientific 
and Technical Exhibits. 

12:30 p.M. Seventh Annual Past Presidents 
Luncheon. 


:00 P.M. Instruction Courses. 


ws 


Thursday, September 27, 1956 
8:30 A.M. 

18. The Art of Mold Technology in Radia- 
tion Treatment of Cancer. Bernard 
Roswit, M.D. (by invitation), New 
York, N. Y., Sol M. Unger, M.D. (by 
invitation), New York, N. Y., Stanley 
J. Malsky, M.A., M.Sc. (by invita- 
tion), New York, N. Y., Cyprian B. 
Reid, B.Sc. (by invitation), New York, 
N. Y., and Louis Maddalone (by 
invitation), New York, N. Y. 
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19. Effects of Radiation Quality, Target Axis 
Distance, and Field Size on Dose 
Distribution in Rotation Therapy. 
Edith H. Quimby, Sc.D., New York, 
N. Y., and Beverly S. Cohen, B.A. (by 
invitation), New York, N. Y. 

20. Radiation Characteristics of a Kilo- 
curie Revolving Cobalt-60 Therapy 
Unit. Lawrence H. Lanzl, Ph.D. (by 
invitation), Urbana, IIl., and Lester S. 
Skaggs, Ph.D. (by invitation), Chicago, 
Ill. 


21. Production and Properties of High 
Energy Electrons for Therapy. J. W. 
Beattie, M.S. (by invitation), New 
York, N. Y., K. C. Tsien, M.S. (by 
invitation), New York, N. Y., J. 
Oradia, Ph.D. (by invitation), New 
York, N. Y., and J. S. Laughlin, Ph.D. 
(by invitation), New York, N. Y. 

22. Treatment Planning in Therapeutic Ap- 
plication of High Energy Electrons to 
Head and Neck Cases. K. C. Tsien, 
M.S. (by invitation), New York, N. Y., 
L. M. Fuller, M.D. (by invitation), 
New York, N. Y., H. Perry, M.D. (by 
invitation), New York, N. Y., J. S. 
Laughlin, Ph.D. (by invitation), New 
York, N. Y., and J. J. Nickson, M.D. 
(by invitation), New York, N. Y. 

23. Is Radium Still Necessary? Douglas 
Quick, M.B. (Tor.) New York, N. Y., 
and Jeanne Delano Richmond, A.B. 
(by invitation), New York, N. Y. 

24. Radiotherapy of Carcinoma of the 
Accessory Nasal Sinuses—With Con- 
sideration of an Intracavitary Multiple 
Source Treatment Procedure. Paul M. 
St. Aubin, M.D. (by invitation) 

Boston, Mass., Edward W. Webster, 
Ph.D. (by invitation), Boston, Mass., 
and Milford D. Schulz, M.D., Bel- 
mont, Mass. 

25. Epidermoid Carcinoma of the Lower 
Lip—Results of Radiation Therapy of 
the Local Lesion. William S. Gladstone, 
M.D. (by invitation), Kalamazoo, 
Mich., and H. Dabney Kerr, M.D., St. 
Michaels, Md. 

12:30 P.M. Luncheon and Study of Scientific 


and Technical Exhibits. 
3:00 P.M. Instruction Courses. 


4:30 P.M. Executive Business Session of the 
Society. 
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Thursday Evening, September 27, 1956 
Six-thirty O’Clock 
Cocktails—Roof Garden 
Seven-thirty O’Clock 
Annual Banquet—Pacific Ball Room 
Presentation of Scientific Awards 


Friday, September 28, 1956 
8230 A.M. 

26. Acquired Resistance to Roentgen Ir- 
radiation in Experimental Lymphoma, 
Charles M. Nice, Jr., M.D. (by invita- 
tion), Minneapolis, Minn. 

27. Evaluation of Indications for Radio- 
active Iodine Therapy of Thyroid 
Cancer. Jean Meszaros, M.A. (by 


invitation), Philadelphia, Pa., and 
Robert Robbins, M.D., Philadelphia, 
Pa. 


28. A method for Visualization of the Con- 
figuration and Structure of the Liver. 
Hymer L. Friedell, M.D., Cleveland, 
Ohio, William J. MacIntyre, Ph.D. (by 
invitation), Cleveland, Ohio, and Abbas 
Rejali, M.D. (by invitation), Cleve- 


land, Ohio. 
29. Myelo-Scintography—A Useful  Pro- 
cedure for Localization of Spinal 


Block Lesions. Charles R. Perryman, 
M.D., D.Sc. (Med.), Pittsburgh, Pa., 
Paul R. Noble, M.D. (by invitation), 
Pittsburgh, Pa., and Floyd H. Bragdon, 
M.D. (by invitation), Pittsburgh, Pa. 

30. Alkali Halides X-ray  Intensifying 
Screens. Michel Ter-Pogossian, Ph.D. 
(by invitation), St. Louis, Mo. 

31. Essentials of Good X-Ray Film Proces- 
sing. George C. Henny, M.D., Phila- 
delphia. Pa., and W. Edward Cham- 
berlain, M.D., Philadelphia, Pa. 

11:00 A.M. Luncheon and Study of Scientific 


and Technical Exhibits. 


1:30 P.M. Instruction Courses. 


U. S. ATOMIC ENERGY COMMISSION 
ISSUES BOOK 

The United States Atomic Energy Com- 
mission has just issued an 817-page book, 
“Radioisotopes in Medicine,” which is the 
complete proceedings of a special course on 
the subject, which was conducted by the 
Oak Ridge Institute of Nuclear Studies in 
September of 1953. The book contains 48 
chapters, divided into nine main sections, 
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complete with bibliography, index, charts, 
and illustrations. 

“Radioisotopes in Medicine” is on sale 
from the Superintendent of Documents, 
US Government Printing Office, Washing- 
ton 25, D. C. Cost is $4.50 with paper cover. 

LOS ANGELES SOCIETY TO ENTER- 
TAIN RADIOLOGISTS 

The Radiological Society of Los Angeles 
extends a cordial invitation to foreign radi- 
ologists and their families to visit Los An- 
geles following the International Congress 
of Radiology in Mexico. Between July 30 
and August 2, 1956, the Society will ar- 
range for sight-seeing tours, visits to mo- 
tion picture studios, visits to radiological 
installations in hospitals and private offices, 
entertainment in the homes of radiologists 
in Los Angeles, etc. Hotel accommodations 
in Los Angeles may be obtained through 
any travel agency. 

For further information write to Doctor 
Stefan P. Wilk, University of California 
Medical Center, Los Angeles 24, Cali- 
fornia. 

Dr. Ross GoLpEN, Chairman, 
Reception Committee, 
Los Angeles Radiological Society 


POSTGRADUATE COURSE OFFERED 
IN PHYSICS OF RADIOLOGY 

The Postgraduate Division of the School 
of Medicine of the University of Southern 
California announces a postgraduate course 
in ““The Physics of Diagnostic and Thera- 
peutic Radiology.” This course is under the 
direction of George Jacobson, M.D., Pro- 
fessor of Radiology; Herman R. Haymond, 
Ph.D., Assistant Professor of Radiology 
and Robert Pugh, Jr., Physicist in Radi- 


ology will lecture. 
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The Physics of Diagnostic and Thera- 
peutic Radiology will be presented weekly 
from 4:00 to §:00 P.M., at the Department 
of Radiology, Los Angeles County Hospi- 
tal, starting Friday, September 7, 1956, and 
ending February 1, 1957. This postgrad- 
uate course is designed for physicians pre- 
paring for the specialty of radiology. It will 
consist of twenty lectures covering funda- 
mental x-ray physics, determination of 
quality and quantity of radiation, tissue 
dosage from x-rays, radium and radon, 
radiation protection and radiation biology. 

For further information contact Phil R. 
Manning, M.D., Director—Postgraduate 
Division, School of Medicine, University of 
Southern California, 2025 Zonal Avenue, 
Los Angeles 33, California. 


ORINS ANNOUNCES RADIOISOTOPE- 
MEASUREMENT COURSE 

A course on “External Radioisotope- 
Measurement Techniques” will be pre- 
sented by ORINS this fall. 

The purpose of this course is to familiar- 
ize each participating physician with the 
various clinical methods of external meas- 
urement of radioactivity. The procedures 
in external counting include various sys- 
tems involving liquid counting, spectrom- 
etry, scanning, and multiple-counter tech- 
niques. The various procedures will be com- 
pared and evaluated, using a series of man- 
nequins containing radioisotopes. Emphas- 
sis will be placed on actual measurements 
taken by each participant. Considerable 
time will be devoted to work with radioio- 
dine. 

Deadline for return of application blanks 
is August I. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


SURGERY OF THE ELsBow. By Frederick M. 
Smith, M.D., Associate Professor of Clinical 
Orthopedic Surgery, Columbia University, 
New York City. Cloth. Price, $10.75. Pp. 
340, with 153 illustrations. Charles C Thom- 
as, Publisher, 301 East Lawrence Avenue, 
Springfield, Illinois, 1954. 


This book is a comprehensive review of an 
important area, the elbow. Both orthopedic and 
general surgeons will be interested and should 
certainly be encouraged to read this volume. 

It is also an excellent review for residents in 
the specialties to have in their library. The 
complete anatomy and the diagrammatic 
sketches of the area are well shown and can 
quickly reveal to the reader points of interest 
for which he is looking. 

The portion of the book dealing with the soft 
tissue injuries and the Volkmann’s ischemic 
contracture, along with nerve and vessel injury, 
is one which should be seen by particularly the 
residents and the younger men in practice. It is 
never too often that we repeat the dangers of 
these injuries and the possible consequence of 
poor treatment. 

This reviewer personally enjoyed reading this 
book because of the method in which the type 
and print were set up. The heavy type print 
marking out the beginning of paragraphs and 
important divisions of the reading makes it easy 
to find the various subjects for which one is 
looking. 

In conclusion this is an important subject 
covered by a concise easily readable review. 


Epwarop J. Hii, M.D. 


KLINISCHE FEHLDIAGNOSEN. Von Prof. Dr. M. 
Birger, Direktor der Med. Universitats- 
klinik, Leipzig. Cloth. Price, $14.15. Pp. 500, 
with numerous illustrations. Georg Thieme, 
Herdweg 63, Stuttgart, Germany, 1954. 


This is the second edition of a text first pub- 
lished in 1952 and reprinted by popular demand 
from at home and abroad. The author is direc- 
tor of the University Medical Clinic in Leipzig 
now in East Germany and the publisher is in 
West Germany. The fine quality of paper and 
printing and the profusion of excellent illustra- 
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tions give no trace of the ravages of war and 
occupation. 

The text is a study in differential diagnosis by 
contrasting an incorrect and correct diagnosis 
in 209 cases and as such would be of primary 
interest for medical internists and general 
practitioners. Not a few of the diagnostic errors 
considered are errors of roentgen interpretation 
and several of these appear to be on an un- 
sophisticated level. The author expresses 
gratitude for the assistance of many colleagues 
in different specialties of medicine but among 
these one looks in vain for a radiologist. One 
would conclude that in the University cf 
Leipzig at least radiology is subdivided amor g 
the clinical specialities and performed ly 
younger clinical assistants in these specialties. 
This text exemplifies some of the weaknesses ¢ f 
this system. 


W. A. Evans, M.D. 


OssretTricAL RoENTGENOLOGY. By Robert 
Berman, M.D., F.A.C.S., Assistant Clinical 
Professor of Obstetrics and Gynecology, New 
York University College of Medicine. Cloth. 
Price, $12.50. Pp. 560, with 486 illustrations. 
F, A. Davis Company, 1914 Cherry Street, 
Philadelphia, Pennsylvania, 1955. 


This text which is limited to roentgen 
pelvimetry and placentography was written by 
an obstetrician primarily for the members of 
this specialty. It differs chiefly from other texts 
on this subject by the broader coverage it 
affords of the current obstetric and radiologic 
literature, and the closer correlation of the 
roentgen and clinical findings. The extensive 
review of various methods of pelvic mensura- 
tion with conflicting viewpoints may leave the 
inexperienced somewhat confused as to which 
method of roentgen pelvimetry to follow. The 
author stresses this disagreement and lack of 
standardization in obstetric radiology but con- 
tributes little to its clarification. He does 
attempt to emphasize the better features of 
several methods in developing his technique. 
The broad scope of this book, the ample illustra- 
tions, and its references make it a good refer- 
ence book and teaching aid. It is well sub- 
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divided, clearly written and easily understood. 
There are ample diagrams and many films have 
been marked with diameter measurements. 
Especially commendable are the numerous 
illustrations visualizing the varieties of pelvic 
architecture and the manner in which these 
variations are correlated with linear measure- 
ments and management of labor. Highly theo- 
retical and mathematical details as well as 
experimental material of an impractical nature 
have been omitted. The technical aspects, posi- 
tioning of patients, and film production and 
processing are of little or no value to the roent- 
genologist, but compensation is derived from a 
chapter which reviews clinical obstetrics for the 
radiologist who has only a vague recollection of 
his earlier obstetrical experiences. 


K. K. Larrerer, M.D. 


MALADIES DES Os ET DES ARTICULATIONS. Par 
Stanislas de Séze, Professeur agrégé A la 
Faculté de Médecine de Paris, Médecin de 
’H6pital Lariboisiére; and Antoine Rycke- 
waert, Médecin-Assistant des Hépitaux de 
Paris. Cloth. Price, 9.300 fr. Pp. 1240, with 
391 illustrations. Editions Médicales Flam- 
marion, 22, rue de Vaugirard, Paris—VI*, 
France, :1954. 


It is stated that this book is the first treatise 
on diseases of bones and articulations published 
in the French language. It has been edited in a 
very methodical manner. The volume is an 
adventure in loose-leaf binding. Obviously it is 
intended to publish an annual revision by the 
substitution or addition of new pages as may 
become necessary, and there is room left in 
the binder for another hundred pages or so if it 
seems advisable. 

The paper is of excellent quality; the press- 
work is excellent, and although it is unfortu- 
nate that some of the cuts are below modern 
standards as to wealth of detail and roentgeno- 
graphic excellence, the great majority are well 
chosen and well reproduced. The text is excep- 
tionally detailed and the discussions well 
organized and well balanced. Careful investiga- 
tion of the bibliographic references shows that 
there is some neglect of the American literature. 
It is rare to find any bibliographic reference to 
a publication later than 1953. 

This is a general clinical work on bones and 
joints, but allotting much space to the roent- 
genologic findings. The two first parts of the 
book are devoted to osseous and articular 
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pathology, each section preceded by complete 
chapters on embryology, histology and physi- 
ology. The third part of the book deals with the 
juxta-articular pathologic findings. The reader 
will find special interest in the sections on 
periarthritis of the shoulder, sciatica, cervico- 
brachialgias, Dupuytren’s disease, and the 
various affections included under the general 
term of rheumatology. The style is clear and 
easily read. The book should have much inter- 
est for the radiologist who wishes to live up to 
the ideals of clinical roentgenology. 
James T. Case, M.D. 


FUNDAMENTALS OF RaptosioLocy. By Z. M. 
Bacq, Professor in the University of Liége, 
Corresponding Member of the Royal Acad- 
emy of Medicine of Belgium, and Peter Alex- 
ander, Chester Beatty Research Institute, 
Institute of Cancer Research, Royal Cancer 
Hospital, London. Cloth. Price, $6.50. Pp. 
389, with numerous illustrations. Academic 
Press Inc., Publishers, 125 East 23rd Street, 
New York 10, New York, 1955. 


This book was written by a physiologist 
(Z.M.B.) and a physical chemist (P.A.), both 
of whom have done notable researches in radio- 
biology. A large amount of material had to be 
reviewed and condensed to obtain an account 
of the present status of research in this field. 
This is evidenced by a bibliography of 1031 
original papers and numerous footnotes. The 
authors have selected certain aspects of radio- 
biology which they feel are most likely to 
advance the subject. They state therefore that 
this book is not a monograph but rather a sur- 
vey of the field. The theme song of this survey 
is stated by the well known radiobiologist L. H. 
Gray of the Mount Vernon Hospital and 
Radium Institute in his preface to the book: 
“The story which the authors of this volume 
have to tell is a fascinating one. When it is 
complete it will be the story of how an almost 
incredibly small amount of energy can change 
the life of a cell, a tissue, or even an entire 
organism; but the story is as yet only frag- 
mentary, and the key discoveries lie ahead. 
Herein lies its fascination to all those who have 
the good fortune to work in this field.” The 
story starts with a description of the effects of 
ionizing radiations on matter, radiation units, 
measurement of radiation dose, ionization 
density, excitations produced by ionizing radia- 
tions, reactions in gases, liquids and solids. 
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These are followed by chapters on the radia- 
tion chemistry of aqueous systems, cy tologic 
and genetic phenomena, comparative radio- 
sensitivity of living organisms and pathologic 
biochemistry of living organisms. Sections on 
processes of restoration after irradiation and on 
the various methods of treating or preventing 
radiation sickness are of special interest to the 
radiotherapist. The chapters on chemical pro- 
tection against ionizing radiations and on the 
effects of injection of homogenates of spleen or 
bone-marrow after irradiation are very im- 
portant. The last chapter deals with observa- 
tions in human beings, notably in regard to 
radiation sickness and the various methods of 
treating it and on radiation hazards in general 
with an analysis of the results of the atomic 
explosions in Japan. The book is well written, 
well documented and well illustrated. It can be 
highly recommended to the radiotherapist, the 
health officer and to anybody who is interested 
in the fundamental aspects of the effects of 
ionizing radiations and nuclear energy upon 
living tissues. 
Orro Giasser, Pu.D. 


Recent ADVANCES IN RaproLocy. By Thomas 
Lodge, M.B., Ch.B. (Sheff.), F.F.R., D.M.R., 
Consultant Radiologist, United Sheffield 
Hospitals; Consultant Radiologist, Shef- 
field Regional Hospital Board; Clinical 
Teacher in Radiodiagnosis, University of 
Sheffield; Hon. Editor, Journal of the Faculty 
of Radiologists. Third edition. Cloth. Price, 
$10.50. Pp. 358, with 182 illustrations. Little, 
Brown and Company, 34 Beacon Street, 
Boston 6, Massachusetts, 1955. 


This is the third edition of a book previously 
compiled by Dr. Peter Curley. The title Receni 
Advances in Radiology is somewhat misleading 
in that it is not an abstract of the current or 
recent literature as one might suppose, and it is 
limited to diagnostic radiology. It is a well 
written text with emphasis given to latest 
developments in this field. The author has 
included much that is not strictly recent in 
order to give continuity and perspective to the 
work carried out during the last few years. A 
summary of the more unusual and newer con- 
cepts of disease cover almost all phases of 
diagnostic work with separate chapters devoted 
to neural radiology, bones and joints, alimen- 
tary tract, biliary tract, pancreas, cardio- 
vascular system and genital urinary system. 
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As one would suspect, however, a book of this 
type cannot adequately cover all of these fields 
and the section on the genital urinary system 
and obstetrics is very sketchy. Cerebral angiog- 
raphy, the newer classification of the bronchial 
tree, together with bronchography, chest and 
gastrointestinal diseases are more adequately 
covered. The book contains 358 pages, and 
printing and illustrations are of excellent qual. 
ity. Adequate references are given for all of the 
subjects covered in the text. 


K. K. Latrerer, M.D. 


PATHOLOGY FOR THE SuRGEON. By William 
Boyd, M.D., Lecturer on the Humanities in 
Medicine, The University of Toronto; Visit- 
ing Professor of Pathology, The University 
of Alabama. Seventh edition. Cloth. Price, 
$12.50. Pp. 737, with 547 illustrations. W. B. 
Saunders Company, West Washington 
Square, Philadelphia 5, Pennsylvania, 1955. 


Since it was first written thirty years ago, 
Boyd’s ‘Surgical Pathology” has become a 
medical classic. Now in its seventh edition, this 
well known book has not only been rewritten 
but also renamed. The reason for the new title, 
Pathology for the Surgeon, is set forth i 
brilliant Preface and in the first chapter, ““The 
Surgeon and the Pathologist.”’ The material in 
these introductory sections should be “must” 
reading for every surgical or medical interne, 
as well as for the attending staff—even for 
those who may scornfully protest that they 
are not “hewers of flesh and drawers of blood.” 
For physicians of all specialties this book brings 
a vital Twentieth Century approach to the 
organic manifestations of what “happens to a 
sick person.” 

The spirit and intent of Professor Boyd’s new 
book and its importance also to readers of THE 
JourNAL can best be gained from a review of 
the Preface and the first chapter which show 
that this work is much more than its name 
implies. It is not intended solely for those in- 
terested in the art and science of surgery. It 
might more accurately be called a book of 

pathology for clinicians since it represents an 
effort to correlate the signs and symptoms of 
clinical disorders with the pathologic changes 
found in the tissues. To accomplish this objec- 
tive it was necessary for Professor Boyd to re- 
write most of the material of early editions 
since so much has transpired in the past thirty 
years to change our concepts of disease. The old 
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emphasis upon purely static anatomic aspects 
of pathology have been relegated to the back- 
ground and have been replaced by dynamic 
biochemical considerations of water and electro- 
lyte balances, acid-base equilibrium, endocrine 
functions, to mention a few. With these chang- 
ing concepts of the background of clinical 
pathology many “‘old” diseases have shrunk in 
importance and many “new” diseases are being 
recognized. The new era clearly required a new 
book and a new approach. 

In this new approach to the “pathology of the 
living,” a phrase coined by Lord Moynihan, 
Dr. Boyd has much to say to young surgeons 
and young radiologists. ““To learn technique,” 
he says, “is easy, but to acquire judgment 
based so largely as it must be on pathological 
knowledge, is a very different matter.’”’ The 
direction our thoughts and studies must take in 
acquiring this understanding of modern clinical 
pathology is set forth in clear and colorful prose 
illustrated with a wealth of clinical examples 
which help the reader to learn and to remember. 

The 34 chapters of this book of 737 pages are 
divided into two sections dealing with General 
Surgical Pathology and Special Pathology; 547 
pages, including 10 in color, amply enlarge upon 
the graphic descriptions in the text. Each 
chapter is headed by a table of contents which 
also serves as a useful classification of the mate- 
rial which is presented. The references at the 
end of the chapters serve the same purpose and 
provide the interested reader with limited 
though usually adequate sources for further 
reading. A complete index concludes the work. 


Harotp C, Mack, M.D. 


Ossretrics. By J. P. Greenhill, M.D., Senior 
Attending Obstetrician and Gynecologist, 
The Michael Reese Hospital; Obstetrician 
and Gynecologist, Associate Staff, The 
Chicago Lying-in Hospital; Attending Gy- 
necologist, The Cook County Hospital; 
Professor of Gynecology, Cook County 
Graduate School of Medicine. Eleventh edi- 
tion. Cloth. Price, $14.00. Pp. 1008, with g1o 
illustrations, 144 in color. W. B. Saunders 
Company, West Washington Square, Phila- 
delphia 5, Pennsylvania, 1955. 


This, the eleventh edition of Greenhill’s well 
known textbook on obstetrics, may be regarded 
as an almost new book. The original text has 
been rewritten, new data based on current con- 
cepts of physiology and disease have been 
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added, and numerous illustrations used in 
earlier editions have been replaced by fresh 
material. In addition, entirely new chapters 
have been prepared in collaboration with 
various experts in specialized fields of medicine. 
The net result is an authoritative and well 
documented work which retains the force and 
clarity of the early editions and its position 
among the leading American texts on practical 
obstetrics. 

For readers of this JourNAL, the material 
presented in Chapter 9, “Roentgenology in 
Obstetrics,” will be of immediate interest and 
value. It was prepared with the aid and advice 
of Dr. William Snow, the well known expert in 
the field of roentgen pelvimetry. This new 
chapter, consisting of 10 concisely written 
pages, summarizes the value of roentgen exami- 
nations for investigations of: 1. The fetus and 
infant. 2. The soft structures. 3. Pelvic archi- 
tecture. 4. Roentgen pelvimetry. 5. Diseases of 
the urinary, gastrointestinal and respiratory 
tracts. Only the material dealing with Snow’s 
method of pelvimetry is presented with suffi- 
cent detail to interest the radiologist not already 
familiar with this subject. For the obstetrician 
and student for whom the book was written, the 
aims, methods and limitations of roentgen 
pelvimetry and fetalometry are clearly defined. 
In the introductory paragraph of this chapter 
the author offers the warning: “It is a serious 
error for physicians to rely entirely on roentgen- 
ograms rather than on a thorough physical 
examination and clinical judgment for the 
management of obstetric patients.”” With this 
view, readers of these pages will be in hearty 
agreement. 

Obstetrics by Greenhill is a valuable addition 
to the library of every roentgenologist who 
wishes an up-to-date text in this field of 
medicine. 


Harotp C. Mack, M.D. 


BOOKS RECEIVED 
NINETEENTH SEMIANNUAL Report of the Atomic 
Enercy Commission. By United States Atomic 
Energy Commission. Paper. Pp. 200, with numer- 


ous illustrations. United States Government 
Printing Office, Washington, D.C., 1956. 


AnnuaL Review or Nuccear Scrence. James G. 
Beckerley, Editor, Schlumberger Well Surveying 
Corporation; Martin D. Kamen, Associate Editor, 
Washington University Medical School; and 
Leonard I. Schiff, Associate Editor, Stanford Uni- 
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versity. Volume 5. Cloth. Price, $7.00. Pp. 448, 
with numerous illustrations and tables. Annual 
Reviews, Inc., Stanford, California, 1955. 


PsyCHOPATHOLOGY OF CHILDREN WITH ORGANIC 
Brain Disorpers. By Lauretta Bender, B.S., 
M.A., M.D., Professor of Clinical Psychiatry, New 
York University College of Medicine, Associate 
Attending Psychiatrist, New York University 
Bellevue Medical Center, Senior Psychiatrist in 
Charge of Children’s Service of the Psychiatric 
Divison, Bellevue Hospital, New York, New 
York. Cloth. Price, $5.50. Pp. 151, with 23 illus- 
trations. Charles C Thomas, Publisher, 301 East 
Lawrence Avenue, Springfield, Illinois, 1956. 


METABOLISM, PHARMACOLOGY AND THERAPEUTIC 
Uses or Gotp Compounps. By Walter D. Block, 
Ph.D., Associate Professor of Biological Chemis- 
try, Department of Dermatology, Medical School, 
Research Associate, Institue of Industrial Health, 
University of Michigan, Ann Arbor, Michigan; 
and Kornelius Van Goor, M.D., Formerly Instruc- 
tor, Department of Dermatology, University of 
Michigan Medical School, Ann Arbor, Michigan. 
Paper, Price, $2.75. Pp. 76, with 3 tables. Charles 
C Thomas, Publisher, 301 East Lawrence Avenue, 
Springfield, Illinois, 1956. 


ProGcress 1n Biopuysics AND BropHysicaL CHEM- 
istry. Volume 6. Edited by J. A. V. Butler, Pro- 
fessor of Physical Chemistry, University of Lon- 
don, Institute of Cancer Research, Royal Cancer 
Hospital, London. Cloth. Price, $9.50. Pp. 274, 
with numerous illustrations. Pergamon Press Ltd., 
122 East 55 Street, New York 22, New York, 1956. 


LEHRBUCH DER TUBERKULOSE DES KINDES UND DES 
JUGENDLICHEN. Von Prof. Dr. Werner Catel, Di- 
rektor der Universitats-Kinderklinik Kiel. Cloth. 
Price, $15.40. Pp. s01, with 148 illustrations. 
Georg Thieme, Herdweg 63, Stuttgart, Germany, 
1954. 


Le Cancer DU PLANCHER DE LA Boucue. Par Mar- 
cel Dargent, Professeur Agrégé, a la Faculté de 
Médecine de Lyon, Chirurgien des Hdpitaux, 
Chef du Service de Chirurgie, du Centre Antican- 
céreux de Lyon; and Jean Papillon, Radiologiste 
des Hépitaux, Chef du Service de Radiothérapie 
du Centre Anticancéreux de Lyon; avec la collab- 
oration de J.-F. Montbarbon, Assistant de Radio- 
thérapie du Centre Anticancéreux de Lyon. Cloth. 
Price, 1.800 fr. Pp. 170, with 48 illustrations. 
Masson et C®, Editeurs, 120 boulevard Saint- 
Germain. Paris 6°, France, 1955. 


Aus- unD WEITERBILDUNG IN DER MEDIZINISCHEN 
STRAHLENKUNDE. Published by the Deutsche 
Roéntgengesellschaft. Paper. Price, $.85. Pp. 41. 
Georg Thieme, Herdweg 63, Stuttgart, Germany, 
1955. 
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STRAHLENSCHUTZ UND SONSTIGER ARBEITSSCHUTZ 
BEI DER MEDIZINISCHEN ANWENDUNG VON ROnr- 
GENSTRAHLEN. Von Dr. Wilhelm Ernst, Leitender 
Technischer Aufsichtsbeamter und R6éntgensach- 
verstandiger der Berufsgenossenschaft fir Gesund- 
heitsdienst und Wohlfahrtspflege, Hamburg. Pa- 
per. Price, DM 7.80. Pp. 97, with 22 illustrations. 
Georg Thieme, Herdweg 63, Stuttgart, Germany, 
1953. 


La Broncuocraria. By Dr. Dario Gandini, 
Aiuto Dell’Istituto Di Radiologia e Fisioterapia 
Dell’Ospedale Degli Infermi de Biella. Cloth. Pp. 
201, with 138 illustrations. Dott G. Abruzzini 
Editore, Via Ferdinado di Savoia, 3, Roma, Italy, 
1955. 


VERTEBROPATIE SEGMENTARIE Rare. By Roberto 
Ghislanzoni and Giuseppe Porro. Paper. Pp. 204, 
with 9g illustrations. Edizioni Minerva Medica, 
Genova, Italy. 1956. 


ERLAUTERUNGEN ZU DEN STRAHLENSCHUTZNORMEN 
FUR MEDIZINISCHE RONTGENEINRICHTUNGEN, AN- 
LAGEN UND RONTGENSCHUTZKLEIDUNG DIN 6811, 
6812 UND 6813. Verfasst von Dipl.-Ing. H. Graf, 
und Dr.-Ing A. Schaal. Paper. Price, DM 8.70. 
Pp. 92, with to illustrations. Georg Thieme, 
Herdweg 63, Stuttgart, Germany, 1955. 


RONTGENSCHICHTVERFAHREN. (GRUNDLAGEN DER 
TECHNISCHEN ENTWICKLUNG UND DER KLINISCHEN 
ANWENDUNG FUR DIE Praxis. Von Prof. Dr. R. 
Griesbach, and Dr. F. Kemper. Cloth. Price, 
$9.30. Pp. 143, with 92 illustrations. Georg 
Thieme, Herdweg 63, Stuttgart, Germany, 1955. 


Suppurenic Asscess. By H. R. S. Harley, M.S., 
F.R.C.S., Consultant Thoracic Surgeon to the 
United Cardiff Hospitals and to the Welsh Re- 
gional Hospital Board. Cloth. Price, $7.00. Pp. 
216, with numerous illustrations. Charles C 
Thomas, Publisher, 301 East Lawrence Avenue, 
Springfield, Illinois, 1955. 


HANDBUCH DER MIKROCHEMISCHEN METHODEN. 
Banp II. VERWENDUNG DER RADIOAKTIVITAT IN 
pER Mixrocuemie. Edited by Friedrich Hecht, 
Wien; and Michael K. Zacheral, Wien. Cloth. Pp. 
423, with numerous illustrations. Springer-Verlag, 
Molkerbastei 5, Wien 1, Austria, 1955. 


RGNTGENOLOGISCHE DIFFERENTIALDIAGNOSE DER 
KNOCHENERKRANKUNGEN. Von Dr. Hans Hellner, 
O. Professor fiir Chirurgie, Direktor der Chir. 
Univ.-Klinik, Géttingen; and Dr. Hanno Poppe, 
Facharzt fir Roéntgenologie, Leiter der Rontgen- 
Abteilung, der Chir. Univ.-Klinik, Gottingen. 
Cloth. Price, $64.30. Pp. 903, with 518 illustra- 
tions. Georg Thieme, Herdweg 63, Stuttgart, 
Germany, 1956. 


4 al 
Erupe Rap1o-ANATOMIQUE DE L’os TEemporat. Par 
M. Juster, Chargé de Recherches au C. N. R. S.; 
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and H. Fischgold, Electroradiologiste des Hépi- 
taux de Paris; avec la collaboration technique de 
G. Korach. Cloth. Price, 2,800 Fr. Pp. 106, with 
51 illustrations. Masson et C¥®*, Editeurs, 120 
boulevard Saint-Germain, Paris 6°, France, 1955. 


Epreuves DANS LE Lym- 
pHOME Matin. By A.-P. Lachapéle, Directeur de 
la Fondation Bergonié; and L.-J. André, Interne 
de la Fondation Bergonié. Paper. Pp. 200, with 
numerous illustrations and tables. Masson et C®, 
Editeurs, Librairies de L’Académie de Médecine, 
120 boulevard Saint-Germain, Paris, 6°, France, 
1955. 


Henry Forp Hospitat INTERNATIONAL SYMPOSIUM 
oN CARDIOVASCULAR SURGERY, STUDIES IN Puysi- 
oLoGy, DiaGNosis AND TECHNIQUES. PROCEED- 
INGS OF THE SymMposiuM HeELp at Henry Forp 
Hospirat, Derrorr, MicuicGan; Marcu, 1955. 
Edited by Conrad R. Lam, M.D., Surgeon-in- 
charge, Division of Thoracic Surgery, Henry Ford 
Hospital. Cloth. Price, $12.75. Pp. 543, with 
numerous illustrations. W. B. Saunders Company, 
218 W. Washington Square, Philadelphia, Penn- 
sylvania, 1955. 


SpLENO-PoRTOGRAPHIE. EtTuDE RADIOLOGIQUE ET 
CLINIQUE DE LA CIRCULATION PorTALE NORMALE 
ET PATHOLOGIQUE EXPLORATION DES ORGANES 
Sus-MEsoco.iquEs. By Lucien Leger. Paper. 
Price, 1,600 fr. Pp. 166, with 82 illustrations. 
Masson et C*®, Editeurs, 120 boulevard Saint- 
Germain, Paris 6°, France, 1955. 


Dit WIRBELSAULENVERLETZUNGEN UND IHRE Aus- 
HEILUNG. PATHOLOGISCHE ANATOMIE, KLINIK, 
RONTGENDIAGNOSTIK, BEGUTACHTUNGS- UND Zu- 
SAMMENHANGSFRAGEN. Von Prof. Dr. Med. Alfons 
Lob. Cloth. Price, $18.55. Pp. 272, with 149 illus- 
trations. Georg Thieme, Herdweg 63, Stuttgart, 
Germany, 1954. 


BiocHEMICAL Aspects Or Basic MECHANISMS IN 
RapIoBIOLoGy. PROCEEDINGS OF AN INFORMAL 
ConreRENCE HE Lp at HiGHLanp Park, ILLINOIS, 
May 13-15, 1954. Edited by Harvey M. Patt. 
Paper. Price, $1.50. Pp. 158, with illustrations. 
National Academy of Sciences—National Re- 
search Council, 2101 Constitution Avenue, Wash- 
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ROENTGEN DIAGNOSIS 
Heap 


DunninoG, James, M., and De WiLpE, HERMAN. 
Variations in the efficiency of bitewing roent- 
genograms as related to age of patients. 7. 
Am. Dent. A., Feb., 1956, 52, 138-148. 
(Address: Harvard School of Dental Medi- 
cine, Boston, Mass.) 


Bitewing roentgenograms are used by many 
dentists as a routine procedure in checking for 
dental caries. Public health dental programs have 
made relatively little use of the films because the 
bitewing roentgenogram produces little change in the 
DMF count and partly because the school dentist 
has more work than he can handle. The preventive 
value (or the early control value) of this examination 
has been overlooked. 

This study was done among young people from the 
age of twelve to twenty-three, most of them in high 
school. The results show a sharp rise in the count of 
new carious surfaces. These increases were signifi- 
cantly greater at the age of seventeen than before or 
after. This peak in the efficiency of the bitewing 
roentgenogram coincides with the sharp peak in the 
need for fillings between the ages of fifteen and 
nineteen. 

The average increase in new carious surfaces pro- 
duced by the use of one pair of posterior bitewing 
roentgenograms was 4.9 for the entire survey group 
and 7.01 for the 82 patients aged seventeen. These 
data demonstrate the importance of bitewing roent- 
genograms in surveys to determine the dental needs 
of young people. Without this aid, many persons 
with early proximal lesions of caries will feel that 
they have no dental needs at all and will not seek 
treatment. The peak of efficiency seen at the age of 
seventeen suggests the great public health value of 
bitewing surveys of eleventh grade high school 
children. Sixty-two per cent of all new carious sur- 
faces found in-the entire survey would have been 
found even if explorer examinations had_ been 
omitted. At peak ages of twenty and twenty-one, 
72 per cent of all lesions observed appeared in the 
roentgenogram. Under certain conditions public 
health dental examiners might screen for dental 
caries by bitewing roentgenograms alone.—Frank 


7. Rigos, M.D. 


ViereN, Herz. Leuchtschirmphotographie im 
Mittelformat bei der cerebralen Angiog- 
raphie. (Photofluorography [medium size] for 
cerebral angiography.) Réntgen Blatter, June, 
1955, 8, 167-183. (Address: Prof. Dr. H. 
Vieten, R6ntgeninstitute of the Surgical 
Clinic, Diisseldorf, Germany.) 


Since his original reports in 1953 on photofluorogra- 
phy for cerebral angiography using the Odelca 
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camera, considerable improvement in the photo- 
fluorographic equipment has occurred, stimulating 
the author to again report his experiences with this 
technique. With the Odelca camera designed espe- 
cially for cerebral angiographic work, the 24X24 cm. 
fluoroscopic image is reduced to 63X63 mm., i.e. to 
about one-fourth its original size. By this reduction 
ratio the film detail is related for practical purposes 
only to the quality of the fluoroscopic screen em- 
ployed. 

Two to three films per second are sufficient for 
routine cerebral angiography, but as many as six 
films per second can be obtained for a total of 16 to 
20 exposures. 

A further improvement in cerebral angiographic 
images can be obtained by use of a tri-iodo contrast 
medium such as “Tri-Abrodil” (Bayer). This new 
substance for angiography contains 65.9 per cent 
iodine in contrast to the older compounds for cerebral 
angiography with two iodine radicals which had an 
iodine content of up to only So per cent. 

Multiple excellent illustration of cerebral angio- 
graphic series are presented and the roentgenographic 
detail shown in the prints seems equal to that ob- 
tained by other techniques of cerebral angiography. 
—Harold Fulton, M.D. 


NECK AND CHEST 

Frink, W., BucnHeim, C. E., and Heese, R. 
Die Hartstrahltechnik als Routinemethode 
fir Lungenaufnahmen. (The “hard-ray” 
technique as a routine for lung roentgeno- 
grams.) Réntgen-Blatter, May, 1955, 8, 136- 
146. (Address: Dr. W. Frik, Roentgen De- 
partment Medical University Clinic, Er- 
langen, Germany.) 


Since November 1952 the authors have employed 
high kilovoltage (‘“‘hard-ray’”’) techniques for chest 
roentgenography. They now evaluate their results in 
over 10,000 chest roentgenograms. 

The so-called ‘“Groedel technique” is used, the 
kilovoltage range being 100 to 120. The patient’s 
chest wall is separated from the film cassette by a 
distance of about fifteen centimeters. The geometric 
conditions hereby produced must be compensated by 
increasing the focus-object distance to three meters. 
In theory by increasing the object-film distance the 
scatter radiation behind the object is attenuated to 
a greater degree than is the primary beam. It is 
important in the technique that the central ray and 
the object and the film be exactly aligned. A device 
promoting such exact alignment is described and 
illustrated. Further technical improvement can be 
obtained by using, in addition, a fine-line moving 
screen and by further increases in kilovoltage. 

The advantages of high kilovoltage technique 
chest roentgenograms over the usual kilovoltage 
range studies are many, according to the essayists, 
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the chief of which are: (1) wider latitude of contrast 
and (2) improvement of image definition. 

Radiologists interested in high kilovoltage chest 
roentgenography should consult this article for full 
details of the authors’ technique.—Harold Fulton, 
M.D. 


Nice, Cuartes M., Jr., and Azap, Manovu- 
CHEHR. The use of dionosil in bronchography; 
a preliminary report. Radiology, Jan., 1956, 
66, 1-8. (From: Department of Radiology, 
University of Minnesota Medical School, 
Minneapolis, Minn.) 


The authors discuss their experience with the use 
of dionosil as a contrast agent in 74 bronchographic 
examinations in 68 patients. Both the aqueous and 
oily preparations were used and were found far less 
irritating than another absorbable contrast agent, 
aqueous diodone (xumbradil); and the oily prepara- 
tion of dionosil was found less irritating than the 
aqueous preparation. Diagnostic bronchograms were 
obtained in all patients. 

Complications in these patients were few. About 
10 per cent had a slight cough, and 8 patients had a 
slight fever usually not exceeding 100°F. and lasting 
one day. Three patients had a slight headache, sore 
throat and shortness of breath which subsided in one 
day. Clinical signs of pneumonia following bron- 
chography were present in 2 patients but in only one 
was there demonstrable roentgen evidence. 

In comparison with the iodized oils, dionosil 
offers the following advantages: (1) less tendency to 
flood the alveoli; (2 ) rapid clearance from the pul- 
monary fields permitting more satisfactory chest 
roentgen re-examinations following bronchography, 
a good diagnostic bronchographic repeat examination 
at a much earlier date, and less likelihood of foreign 
body and granulomatous reactions in the lung. 
Usually only a trace, or none at all, could be seen in 
the pulmonary field after a period of 72 hours; and 
(3) excretion in the urine of the hydrolyzed contrast 
agent without the formation of iodide ions so that 
bronchography may be performed in individuals who 
are sensitive to iodine. 

In addition to less irritation and less alveolar 
filling, dionosil offers the advantage over xumbradil 
of an unhurried examination of better diagnostic 
quality due to its slightly slower rate of absorption. 

A discussion of the literature on this preparation 
is presented and the technique used by the authors 
in these bronchographic studies is outlined.— 
Donald N. Dysart, M.D. 


Cicero, Rati, Det Castitto, HeERMILO 
HernAnpez, Martua, and Mouttn, Mario. 
Selective angiopneumography and a correla- 
tive study of bronchography and the histo- 

pathologic findings in tuberculous _fibro- 

thorax. 4m. Rev. Tuberc. 8 Pulmonary Dis., 
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Jan., 1956, 73, 61-71. (From: Unidad de 
Neumonologia, and Departamento de Ana- 
tomia Patologica, Esc. de Medicina, Uni- 
versidad Nacional de México, Pab. 27, 
Hospital General, México, D. F.) 


Thirty-six patients, all of whom had tuberculosis 
with pulmonary fibrosis resulting in hemithoracic 
opacity with retraction of mediastinum (tuberculous 
fibrothorax), were studied clinically, by functional 
respiratory tests, angiography and bronchography 
and 26 of the patients were subjected to pneumo- 
nectomy and the resected lungs studied histo- 
logically. All of the patients had tubercle bacilli in 
the sputum. 

Only patients without oxygen consumption on the 
affected side were used for the study. 

All patients were studied by global angiopneu- 
mography. This was accomplished by injection of 
diodrast through a catheter passed into the external 
jugular vein, that is, a point in the minor circulation, 
anatomically more or less distant to the pulmonary 
arterial tree. In 32 patients it was possible to do 
selective angiopneumography also. This was ac- 
complished by passing the catheter into the pul- 
monary artery on the affected side and thus making 
the injection into the specific area of interest. 

The involved lung, being excluded from the func- 
tion of gaseous exchange because it does not consume 
oxygen, has either a diminished or non-existent cir- 
culation, since there is no healthy parenchyma left. 
The findings from global angiography showed a 
dilated main pulmonary artery and complete ab- 
sence of arterial arborization in the diseased lung. 
When selective angiopneumography was possible a 
dilated visualization of the arterial tree was feasible. 
Apparently during rest there is essentially no circu- 
lation through the affected lung, although some de- 
gree of vascular permeability persists, as shown by 
selective angiopneumography. Histologic study of 
the arterial vessels showed eccentric proliferation of 
the intima and hypertrophy of the muscular layer. 

Bronchographic findings varied depending prin- 
cipally upon duration, and whether the predominant 
lesions were destructive or fibrotic. In some cases 
practically no remnant lobar or segmentary arboriza- 
tions were shown whereas in others all branches were 
shown but with cylindrical and moniliform bron- 
chiectasis. 

These studies proved that vascular permeability 
does exist in cases of fibrothorax, although during 
rest there is practically no circulation through the 
affected lung.—Lois Cowan Collins, M.D. 


Breuer, A. Psittakose-Vorkommen im Grenz- 
gebiet. (Occurrence of psittacosis in the bor- 
der-land.) Die Medizinische, Dec. 17, 1955, 
1773-1776. (From: Medizinische Klinik der 
Stadt. Krankenanstalten, Aachen, Ger- 
many.) 
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The occurrence of psittacosis could not be pre- 
vented by embargo of the import of parrots. On the 
contrary, the illegal import of parrots by smuggling 
increased immensely, and this proved to cause a far 
greater danger than the controlled import. 

The author reports psittacosis cases of 5 adults 
and 1 child, caused by a confiscated smuggler- 
transport of 50 parrots and 450 parakeets at the 
German-Belgium boundary near Aachen, in January 
and February, 1955. The birds were kept for two and 
one half days at the custom house in Aachen. Four 
custom officers developed psittacosis, ten to fourteen 
days later. They all had direct contact with the birds. 
A bird salesman, who was called for advice, saw the 
birds and developed the disease after the same in- 
terval. The nine year old boy of one of the custom 
officers, who had seen the birds, developed the 
disease after three weeks. 

The author describes in detail the clinical course 
of the 6 patients. The roentgen findings in these 
cases were not uniform. There was enlargement of 
one or both hili. The lung showed areas of segmental 
soft densities, mostly on one side, in one case on both 
sides. These findings were not characteristic and 
could be filed under the general term of ‘atypical 
pneumonia.” A review of the psittacosis cases re- 
ported previously in the literature revealed similar 
observations, indicating that the roentgenologic 
examination alone is not diagnostic. The pathologic- 
anatomic findings likewise are not characteristic. 
The complement-fixation in the author’s cases was 
between 1:16 and 1:800. It was negative after two 
and one half months in ¢§ cases. In four of the 6 
cases, the Wassermann and partially also the Kahn 
and citochol tests were positive. 

The clinical course of the disease in each case was 
different, varying from severe to mild. In some cases 
no special therapy was necessary. 

In the author’s cases there was favorable response 
to therapy with chloromycetin and aureomycin. No 
definite improvement was seen on therapy with 
penicillin and irgapyrin.—Hans Lewin, M.D. 


VirsHup, Mitton, and GotpMaAn, ALFRED. 
Eosinophilic granuloma of the lung. 
Thoracic Surg., Feb., 1956, 37, 226-237. 
(From: Department of Thoracic Surgery, 
City of Hope Medical Center, Duarte, 
Calif.) 


A case report is given of a fifteen year old asympto- 
matic male found to have diffuse bilateral pulmonary 
infiltrations on routine chest roentgen examination. 
Lung biopsy showed the lesions to be eosinophilic 
granuloma. Extensive studies revealed no evidence of 
similar lesions elsewhere in the body. Nine months 
after the histologic diagnosis was made, only a slight 
regression of the pulmonary process could be shown. 
Twenty months after his discharge from the hos- 
pital, the patient continued to show no evidence of 
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extrapulmonary involvement and remained asymp- 
tomatic. 

This is believed to be the fifth reported case of 
isolated pulmonary involvement with eosinophilic 


granuloma.—Pau/ C. Olfelt, M.D. 


Levin, EManuet J. Pulmonary intracavitary 
fungus ball. Radiology, Jan., 1956, 66, 9-16. 
(From: Department of Radiology, University 
of Cincinnati College of Medicine, and Cin- 
cinnati General Hospital, Cincinnati, Ohio.) 


The clinical, roentgenologic, and pathologic 
aspects of 23 reported cases of pulmonary intra- 
cavitary fungus ball are reviewed and the details of 
4 new Cases are presented. 

Essentially, the pulmonary intracavitary fungus 
ball is a ball of mycelia lying free in a pulmonary 
cavity which communicates with the bronchial tree. 
Although the fungus most frequently responsible in 
previously reported cases has been a species of 
Aspergillus, the organism found in the 3 proved 
cases which the author presents was thought to be a 
species of Candida. 

The clinical findings in this condition are interest- 
ing, in that the patients are usually in excellent health 
except for the presenting symptom of hemoptysis. 
As a rule the bleeding is of small amount, and the 
bouts of hemorrhage are repeated at intervals of a 
few months, although occasionally they are sepa- 
rated by periods of many years. 

The roentgenologic diagnosis of an intracavitary 
fungus ball is readily and reliably made, the funda- 
mental feature being the presence of a rounded mass 
within a thin-walled cavity, which is sharply de- 

marcated from the remainder of the lung, lies in 
apposition to a pleural surface, and is usually circular 
in outline. A fluid level has never been observed, 
though calcification may be present as small nodules 
in the mass or as a fine rim around a portion of its 
periphery. Of paramount importance in the roentgen 
diagnosis are the mobility of the mass and presence 
of a crescent of air between it and the cavity wall. 
The pulmonary parenchyma surrounding the lesion 
may appear normal or show a decrease in volume, 
as evidenced by displacement of the hilus ora fissure. 
A few fibrotic strands are generally seen in the af- 
fected segment. One unusuall feature of this lesion 
is its relative stability over long periods of time. 

Although there are those who believe that this 
condition is due to growth of the fungus within a 
bronchus, thereby dilating it through pressure, most 
mycologists are of the opinion that the fungi are, as a 
rule, saprophytic and invade pre-existing pathologic 
foci only fortuitously. 

Pulmonary hydatid cyst, inspissated blood clot in 
an abscess and pulmonary intracavitary fungus ball 
are the three conditions which must be considered in 
differential diagnosis of a lesion of the above de- 
scribed characteristics.—4. Ralph Watson, M.D. 
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Reirrer, Hans. Chirurgische Probleme bei der 
chronischen Pneumonie. (Surgical problems 
in chronic pneumonia.) Thoraxchirurgie, Dec., 
1955, 3, 340-351. (From: Chirurgische Klinik 
der Medizinischen Akademie, Diisselfdorf, 


Germany.) 


The author divides chronic pneumonia into two 
types, according to difference in clinical course: (1) 
Pneumonia with rapid necrosis and secondary infec- 
tion of the carnified lung tissue, which usually ends 
fatally in a very short time, by gangrene or hemor- 
rhage. (2) Pneumonia with scarification and shrink- 
ing, followed by narrowing of blood vessels and 
secondary damage of the right heart, which has a 
predominantly slow progress. 

Within the last few years the number of cases of 
lobar pneumonia has decreased, due to the therapy 
with sulfonamides and antibiotics, but the percentage 
of cases progressing into chronic pneumonia has 
increased. 

The first lobectomy in a case of chronic pneumonia 
was performed by Lezius in 1933, followed by heal- 
ing. 

Pathogenetically, the author differentiates two 
types of chronic pneumonia. The first is the result 
of a primary acute pneumonia with no or uncom- 
plete resolution. The second type is the alveolar- 
interstitial pneumonia, which is relatively rare in 
Germany, in contrast to the great number of pub- 
lished cases in the United States. This secondary 
chronic pneumonia accompanies or follows many 
other lung diseases such as bronchostenosis, bronchi- 
ectasis, inflammatory processes, tumors, atelectasis, 
circulatory disturbance, pneumoconiosis, cirrhosis 
and postirradiation fibrosis, gas poisoning and is also 
observed after trauma. 

The material for the author’s publication consists 
of 74 cases of chronic pneumonia of various etiology. 
He considers the following factors important in 
establishing the diagnosis: (1) long history; (2) 
serious complaints, especially of pain; (3) involve- 
ment of a whole lobe as demonstrated roentgeno- 
logically and by laminagraphy, if not due to broncho- 
stenosis or obstruction. This was observed in 46 of 
the 74 cases; (4) bronchostenosis and bronchitis with 
deformity of the bronchus in the bronchogram; (5) 
negative bronchoscopic findings; (6) during opera- 
tion: diffuse pleuritic adhesions, which are rare in 
bronchogenic carcinoma; (7) if necrosis is present, 
the abscess cavities are much smaller than in the 
common lung abscess and they are usually multiple. 

Arteriography of the lung shows in chronic 
pneumonia a great number of blood vessels with 
high contrast, but in carcinoma only a faint contrast 
of the arteries is seen. The author emphasizes that 
the preoperative diagnosis of chronic pneumonia is 
difficult or impossible, and that the diagnosis some- 
times remains indefinite even during operation. Dif- 
ferential diagnosis from the carcinoma of the lung 
may be very difficult. The chest roentgenogram of 1 
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case is reproduced where the chronic pneumonia 
presented as a round density of the right upper lobe, 
resembling a lung tumor. 

The treatment of choice is surgery since the patho- 
logic process is irreversible. The surgical procedure is 
difficult due to thick adhesions and numerous scars. 
Mortality before 1952 was 13 per cent, after 1952, 
9.2 per cent. 

Of the postoperative problems, pleural empyema 
takes precedence. The serous pleural effusion which 
followed every thoracotomy, was so large in 33 
cases that aspiration was necessary. The postopera- 
tive treatment with antibiotics is unreliable since the 
microorganisms, due to the long preoperative treat- 
ment with antibiotics, are often unsensitive to many 
or all of the different antibiotics. In spite of all 
therapeutic difficulties, the results of the surgical 
treatment are good.—Hans Lewin M.D. 


Wetsn, Ricuarp A., and Fetson, BENJAMIN, 
Uncomplicated dextroversion of the heart. 
Radiology, Jan., 1956, 66, 24-32. (Address: 
B. Felson, Cincinnati General Hospital, 
Cincinnati 29, Ohio.) 


Dextroversion of the heart is a form of dextro- 
cardia resulting from congenital malrotation of the 
heart about its long axis. This report is based on 6 
cases of uncomplicated dextroversion explained at 
the Cincinnati General Hospital in the past year. A 
seventh case, complicated by an interatrial septal 
defect, is presented because it demonstrates the 
angiocardiographic findings of dextroversion. 

The criteria for the diagnosis of uncomplicated 
dextroversion are: a functionally normal heart; nor- 
mal relationships of the cardiac chambers as shown 
electrocardiographically; a right-sided heart with a 
normally located aortic knob; normal position of the 
abdominal viscera; and absence of any extracardiac 
abnormality which might cause displacement of the 
heart. When dextroversion is complicated by other 
malformations, cardiac catheterization or angio- 

cardiography may be helpful in establishing the 
diagnosis. Angiocardiography i in the case presented 
showed a right-sided right atrium and right ventricle 
with the right ventricle forming the right cardiac 
margin, the left atrium forming most of the left 
cardiac border, and the left ventricle in a mid-line 
position, presumably anterior in location. Angio- 
cardiographic demonstration of the same relative 
positions of the cardiac chambers in dextroversion 
has been reported by other authors.—Harold C. 
Hamilton, M.D. 


KRAEMER, Wituis F., GeENsINI, GOFFREDO, 
Biount, S. GILBERT, JR., and Lanter, Ray- 
monpD R. Roentgen aspects of atrial septal 
defect, ostium secundum. Acta radiol., Dec. 

1955, 44, 441-450. (From: Department of 

Medicine, University of Colorado Medical 

Center, Denver 20, Colorado.) 
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Atrial septal defect is one of the most common 
congenital malformations of the heart. The primum 
type of atrial septal defect is characterized by: (1) 
the atrioventricular valves forming the floor of the 
defect, (2) there being no septum between the defect 
and the valves, and (3) the valves being frequently 
deformed. The defect in the secundum type is located 
above the location of the embryologic ostium primum 
in the region of the foramen ovale. A part of the 
septum primum exists on the floor of the atrium 
above the level of the atrioventricular valves and 
these valves are not involved. The secundum type 
is of importance because over 95 per cent of the 
cases with atrial septal defect, seen at this institution, 
were of the secundum type and were relatively 
amenable to surgical correction. 

The type of atrial involvement, primum or 
secundum, cannot be differentiated by cardiac 
catheterization studies. 

Twenty patients with this anomaly, ranging from 
three to thirty-four years of age, have been surgically 
repaired at the University of Colorado Medical 
Center, following detailed diagnostic studies. The 
procedure was done by intracardiac closure of the 
defect under direct vision and during a period of 
hypothermia and light anesthesia. 

The roentgenologic findings in the 20 cases were 
compared with each other and with the clinical, 
laboratory, and surgical findings. The roentgenologic 
findings were analyzed regarding vascularity of the 
lung, the pulmonary artery and its branches, heart 
size, right atrium, right ventricle and left heart. No 
correlation was noted between the vascularity of the 
lung, age, heart size, main pulmonary artery size, 
pressure or pulsations, pulmonic index or size of the 
defect. No quantitive significance could be at- 
tached to any of the findings. The variation in ap- 
pearance of the vascularity of the lungs may be 
influenced by the possibility of thromboses of the 
secondary or tertiary branches of the pulmonary 
artery late in the clinical course. 

The most reliable roentgen findings of this anom- 
aly are: (a) increased vascularity of the lungs, (b) 
enlargement of the main pulmonary artery and its 
branches, (c) enlargement of the right atrium, and 
(d) normal left atrium and left ventricle with the 
aorta being normal or decreased in size. Increased 
pulsation of the main pulmonary artery and enlarge- 
ment of the right ventricle occur frequently but are 
less reliable. The degree of cardiac enlargement is the 
least reliable. 

It is often impossible to distinguish this condition 
from other left to right shunts at the atrial level and 
from interventricular shunts without supplementary 
aids such as cardiac catheterization and angiocardi- 
ography.—Charles W. Cooley, M.D. 


Dinner, L. Der paramediastinale Schatten des 

Thymus. (The paramediastinal shadow of the 
thymus.) Fortschr. a. d. Geb. d. Réntgenstrah- 
len u. d. Nuklearmedizin, Jan., 1956, 84, 18- 
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20. (Address: Dr. Lasar Diinner, Industrial 


Chest Disease Clinic, 100 Coltman Street, 
Hull/England.) 


The author gives the same arguments cited in the 
previous paper and concludes that the triangular 
paramediastinal shadow is due to the thymus. In 
refuting the work of P. Ch. Schmid, who diagnosed 
such a shadow as atelectasis of the right upper lobe, 
the author states that the symptomatology in 
Schmid’s patients could not possibly lead one to 
suspect bronchial stenosis due to a tuberculous 
primary complex, a mucus plug, a foreign body, or 
a nonspecific infection. The present article also cites 
the contribution of H. F. Kemp, Helen M. C. Morley 
and Elinor Emrys-Roberts in Brit. ‘7. Radiol., 1948, 
27, in which autopsy material demonstrated that the 
triangular shadow is produced by the thymus. Why 
the inferior margin of the thymus coincides with the 
lesser fissure remains an unanswered question. 

A mediastinal effusion is also untenable as far as 
this author is concerned. He does, however, acknowl- 
edge that certain triangular shadows in the right hilus 
may be caused by atelectasis of the right middle lobe. 
Several surgeons have found the latter condition but 
never a mediastinal effusion.—. Zausner, M.D. 


Scumip, P. Ch. Thymushyperplasie oder Ober- 
lappenatelektase? Erwiderung zu den Bemer- 
kungen von Lasar Diinner “Der paramedi- 
astinale Schatten des Thymus.” (Hyper- 
plasia of the thymus or atelectasis of the right 
upper lobe? A reply to the remarks of Lasar 
Diinner on the subject of the paramediastinal 
shadow.) Fortschr. a. d. Geb. d. Réntgenstrah- 
len u. d. Nuklearmedizin, Jan., 1956, 84, 20- 
28. (Address: Dr. med. P. Ch. Schmid, 
Oberazt der Kinderheilstaétte Wangen in 
Allgau, Germany.) 


Atelectasis of the right upper lobe differs in infants 
and adults because the bronchial wall in infants is 
elastic and soft but stiff in adults; the lumen is nar- 
row in the younger age groups and becomes wider 
later. Furthermore, the response of the lymph nodes 
in infants with an acute infection is much more rapid 
than in adults and the bronchial lymph nodes may 
grow so quickly as to cause complete obstruction of 
the soft, infantile bronchus. In atelectasis, the right 
upper lobe bronchus may be displaced upwards, 
anteriorly, or posteriorly depending on the intra- 
thoracic pressures at the time, the ability of the other 
lobes to undergo compensatory hypertrophy, and the 
extent of adhesions between the visceral and parietal 
pleura as well as between the pleura and the sur- 
rounding tissues. A sudden collapse of the right upper 
lobe is uncommon in adults but when the process is 
slow, the inferior border moves gradually in a clock- 
wise direction upwards and thence towards the 
mediastinum, while the middle and lower lobes move 
upwards and posteriorly. In contrast to this, atelec- 
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tasis of the right upper lobe in infants is so speedy 
that the small, middle lobe hardly participates in the 
process, while the lower lobe expands to occupy the 
space vacated by the upper lobe. Thus the course of 
the horizontal fissure is unchanged; moreover, the 
resultant shadow is triangular and its inferior 
border coincides with the horizontal fissure. 

The occurrence of mediastinal effusions, simple or 
encapsulated, is dismissed by the author as a serious 
point in the differential diagnosis of the paramedias- 
tinal shadow. Atelectasis of the right upper lobe may 
frequently be entirely asymptomatic, although some 
cases have respiratory stridor and an elevated tem- 
perature. Right-sided atelectasis is more frequent 
than left-sided because the right upper lobe is 
smaller, the corresponding bronchus is smaller and 
narrower, and an infection is more apt to involve the 
right side because the right bronchus takes a more 
direct course than the left main bronchus. 

The thymus has no direct relationship to the hori- 
zontal fissure, since the thymus is frequently seen on 
both sides of the mediastinum, its inferior border 
is more often convex than smooth and sharp, and it 
lies in the retro- and parasternal region whereas the 
right upper lobe is separated from the sternum and 
hilus by the middle lobe. The author agrees that the 
cases shown by L. Dinner as well as those of Kemp, 
Morley and Emrys-Roberts were examples of hyper- 
plasia of the thymus, but he insists that the differ- 
ential diagnosis is difficult. Incidentally, he admits 
that the cases he had published as examples of right 
upper lobe atelectasis were not proved as such.— 
F. Zausner, M.D. 


Esser, C., and Hitcerr F. Zur Frage: Thymus, 
Atelektase oder mediastinaler Pleuraerguss? 
(To the question: Thymus, atelectasis, or 
mediastinal effusion?) Fortschr. a. d. Geb. d. 
Réntigenstrahlen u. d. Nuklearmedizin, Jan., 
1956, 84, 3-18. (Address: Priv.-Doz. Dr. 
Clauss Esser und Dr. Ferdinande Hilgert, 
Langebeckstr. 1, Mainz, Germany.) 


In reviewing the literature concerned with the 
superior mediastinum, the authors take issue with 
those who make a diagnosis of mediastinal effusion 
or atelectasis of the right upper lobe rather than an 
enlarged thymus, whenever a triangular density with 
a smooth, sharp, lateral border projects towards the 
right side and its inferior margin corresponds to the 
level of the horizontal fissure between the right upper 
and right middle lobes. The differential diagnosis 
might have been confusing in former times, but since 
the development of fluoroscopy, bronchography, and 
laminagraphy as aids in diagnosis, the most likely 
interpretation of such shadows is a normal or an 
enlarged thymus. In many instances, depending on 
the direction of the central ray, the inferior margin of 
the thymus fortuitously merges with the lesser fis- 
sure and may thus give rise to an erroneous conclu- 
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sion that a shadow above the lesser fissure is due to 
pathology in the right upper lobe or adjacent 
mediastinum. 

It is unlikely that a simple mediastinal effusion 
would be confined to the superior portion and not 
involve the inferior half of the mediastinum. In 
ordinary pleural effusions, the fluid accumulates in 
the pleural space and subsequently enters the inter- 
lobar fissures. Similarly, in mediastinal effusions, one 
would expect the fluid to reach the diaphragm and 
only later build up in the lesser fissure and thus mimic 
the appearance of the thymus gland. If the triangular 
shadow were due to fluid, the lateral border should be 
convex and the lateral-inferior margin should not be 
pointed as seen in a normal or enlarged thymus. The 
symptomatology also favors a diagnosis of thymus 
rather than effusion in the majority of cases. One 
expects that infants with mediastinal effusions 
would have an elevation of temperature and respira- 
tory difficulty. These symptoms are often absent 
despite the roentgenographic finding of a widened 
superior mediastinum. The latter also persists after 
the clinical picture of an acute infection subsides. The 
same arguments may be given against a postulation 
that the mediastinal shadow represents an encapsu- 
lated effusion. Furthermore the supporters of a 
diagnosis of effusion have failed to provide post- 
mortem verification or even the results of a mediasti- 
nal tap in a single case. Finally, such effusions 
localized in the superior mediastinum do not occur 
in adults but only in infants or younger children, 
precisely when the thymus is large. 

The question of atelectasis of the right upper lobe 
may similarly be dismissed. With atelectasis of the 
entire upper lobe, compensatory expansion of the 
middle and lower lobes could not possibly produce 
the triangular shadow under discussion. The lateral 
end of the lesser fissure would always approximate 
the lateral chest wall or at least display some de- 
formity, whereas when the shadow is due to the 
thymus, the horizontal fissure is often clearly shown, 
especially in the lateral or left anterior-oblique posi- 
tions. It is also difficult to conceive that a segmental 
atelectasis of the right upper lobe could produce the 
sharp, smooth lateral border and the triangular 
shadow of the thymus. A collapsed lobe or segment 
would more likely present a concave border towards 
the remaining, expanding segments, lobe, or lobes. 
Finally, the bilateral projection of a shadow in the 
superior mediastinum favors a diagnosis of thymus. 
—F. Zausner, M.D. 


Err_er, Donatp B., and McCormack, Law- 
RENCE J. Thymic neoplasms. ¥. Thoracic 
Surg., Jan., 1956, 37, 60-82. (From: Depart- 
ment of Thoracic Surgery and Department of 
Pathology of The Cleveland Clinic Founda- 
tion, and The Frank E. Bunts Educational! 

Institute, Cleveland, Ohio.) 
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The authors discuss thymic neoplasms and present 
19 cases studied personally at the Cleveland Clinic. 

In the series studied, the tumors were most com- 
monly discovered on routine chest roentgen examina- 
tion. A few had pressure symptoms such as dyspnea 
and swelling of the head and neck. Six had or de- 
veloped myasthenia gravis; all 6 had tumors which 
were Classified as malignant. This is somewhat un- 
usual since others have concluded myasthenia gravis 
is rarely associated with a malignant thymic tumor. 
This apparent discrepancy may rest partially in the 
criteria of establishing malignancy in a_ thymic 
tumor. 

Pathologically, the authors have classified these 
tumors into two subgroups (1) the lymphomatous 
type and (2) the carcinomatous type. They admit 
that the classification offers little of prognostic 
significance. Because of the great difficulty in dif- 
ferentiating benign and malignant thymoma on a 
histopathologic basis, the authors consider all 
thymomas of malignant potential. The criteria used 
to determine malignancy were: (1) direct extension 
through the capsule into adjacent tissue, (2) intra- 
thoracic implantation, (3) recurrence, (4) distant 
metastases. Of the 19 cases studied, 16 proved to be 
malignant. 

The ideal therapy of all thymic tumors is total 
surgical removal. The authors advocate routine 
postoperative roentgen therapy, even if the lesion 
has apparently been completely removed. Their 
usual dose was 2,500-3,000 r. The presence of 
myasthenia gravis imposes an added hazard in the 
treatment but should not distract from activities 
directed toward tumor control. While the patients 
have not been followed long enough to evaluate the 
therapy in terms of five year survival, 6 of the 19 are 
living and apparently free of tumor. Ten of the 19 
cases had unresectable neoplasms. All received radia- 
tion therapy. The authors feel that the majority of 
these received good symptomatic relief and prolonga- 
tion of life. One case is in good health three and one- 
half years after radiation therapy for an unresectable 
malignant thymoma.—Paul C. Olfelt, M.D. 


STRANAHAN, ALLAN, ALLEY, Ratpu D., 
KAUSEL, Harvey W. .. and Reeve , THOMAS 
Ss. Operative thoracic ductography. 7. Thora- 
cic Surg., Feb., 1956, 37, 183-198. (From: 
Department of Surgery, Albany Medical 
College, Albany, N. Y.) 


The authors present the results of anatomic 
studies of the thoracic duct system and record their 
experiences with a roentgenologic technique for 
visualization of the thoracic duct at the time of its 
deliberate surgical interruption in the treatment of 
chylous effusion. 

In 27 postmortem subjects and in 3 surgical 
patients, the thoracic duct was studied by injection 
of radiopaque medium at the level of the diaphragm. 
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The medium was introduced by means of small 
plastic catheters which had been threaded into the 
divided ends of the thoracic duct; 70 per cent dio- 
drast or uroken was used in living patients. 

The studies indicate that one-third of the thoracic 
ducts have two or more trunks at the diaphragmatic 
level. While malignancy may cause some increase in 
lymphatic channels, it is not necessarily the cause of 
such variations since 80 per cent of the double duct 
systems demonstrated were not associated with 
malignant disease. The practical importance of being 
able to demonstrate such ducts at the time of 
surgery in the treatment of chylothorax is shown in 
the 3 operative cases described.—Paul C. Olfelt, 
M.D. 


R. Zur Klinik der Fremdkoérper der 
Luft-und oberen Speisewege. (Clinical find- 
ings in foreign bodies of the respiratory and 
upper digestive tract). Schweiz. med. Wcehn- 
schr., Dec. 17, 1955, 85, 1238-1242. (From: 
Otolaryngologische Klinik des Kantons- 
spitals, St. Gallen, Switzerland.) 


The author analyses the findings in 115 patients, 
74 per cent of whom had foreign bodies in the upper 
digestive tract and 26 per cent in the respiratory 
tract. Among the latter, 19 per cent of the foreign 
bodies were located in the trachea, 58 per cent in the 
main bronchi, 1§ per cent in the lobar bronchi and 
8 per cent in the periphery; 70 per cent of the foreign 
bodies located below the carina were found on the 
right side. 

In the esophagus 56 per cent were located above 
the retrocricoid narrowing, 24 per cent above the 
aortic arch, 6 per cent above the supradiaphragmatic 
narrowing, 14 per cent in between. From the total 
of the 115 foreign bodies, 40 were metallic and 21 of 
vegetable origin, 10 of the latter were apt to swell and 
become impacted (peanuts, beans, etc.); 87 per cent 
of the foreign bodies were ingested due to careless- 
ness, 6 per cent due to disease, 4 per cent due to 
attempted suicide, 3 per cent due to accidents. 

Sixteen per cent foreign bodies were demonstrated 
roentgenologically in the respiratory system, the 
remaining 9 were invisible. In the esophagus, 32 were 
roentgenologically demonstrated, 31 were not visible; 
50 per cent of the nonopaque foreign bodies in the 
esophagus were diagnosed by a barium swallow. In 
the hypopharynx and larynx 7 were visible, 8 were 
not visible. In about 66 per cent of nonopaque 
foreign bodies of the respiratory system, complica- 
tions (pneumonia, atelectasis, etc.) were seen roent- 
genologically. On films of the chest obtained with 
high voltage, a zone of granulation tissue surrounding 
the foreign body was occasionally visible producing a 
filling defect in the air-filled bronchial lumen. Com- 
plications in esophageal foreign bodies due to pres- 
sure necrosis or perforation by a pointed foreign body 
consisted in mediastinitis, mediastinal abscess con- 
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taining air etc. Twenty-three of 26 foreign bodies of 
the trachea and bronchi were removed by bronchos- 
copy, 2 were coughed up, 1, a dentist’s needle, 
located in the peripheral bronchus, had to be re- 
moved after thoracotomy. 

In 73 foreign bodies of the esophagus, operative 
removal was necessary only twice, in both cases the 
foreign body was a large fragment of a denture and 
endoscopic removal was considered too dangerous. 
One foreign body was located at the retrocricoid, the 
other at the supradiaphragmatic narrowing.— 


Karol E. Matzinger, M.D. 


ABDOMEN 


Kraus, Rupotr, and Srrnap, Franz. Hat die 
Oesophaguskymographie eine praeoperative 
Bedeutung fiir den Thoraxchirurgen? (Er- 
fahrungen tiber die Treffsicherheit der 
Methode anhand von 210 Fallen.) (Does 
esophageal kymography have a preoperative 
significance for the thoracic surgeon? Experi- 
ence on the value of the method on the basis 
of 210 cases.) Thoraxchirurgie, Dec., 1955, 
3, 319-333. (From: Rontgenabteilung der 
Chirurgischen Universitatsklinik, Frankfurt 
am Main, Germany.) 


The authors have carried out kymography of the 
esophagus opacified with barium in 210 patients, 148 
of whom had proven bronchogenic carcinoma, 15 
were suspected of having bronchogenic carcinoma, 13 
had thoracic or upper gastric space-occupying lesions 
and 27 had inflammatory processes. The examination 
was carried out in the right anterior oblique projec- 
tion and the cardiac and aortic pulsations trans- 
mitted to the esophagus were recorded. 

Decreased amplitude or absence of pulsations was 
noted in patients with bronchogenic carcinoma in- 
volving the mediastinum. Patients with inflamma- 
tory changes and enlarged mediastinal lymph nodes, 
as a rule, showed normally preserved amplitude of 
cardiac pulsations transmitted to the esophagus. The 
kymographic and operative findings agreed in 84 per 
cent of the patients with bronchogenic carcinoma 
proven histologically on operation or by autopsy (148 
cases). In the remaining 55 cases the kymographic 
and operative findings agreed in 75 per cent. 

Five case histories illustrated by roentgenographic 
reproductions are given, two of patients with bron- 
chogenic carcinoma with mediastinal involvement, 
two without mediastinal involvement and one with 
a specific lesion suspected preoperatively of being 
malignant.—Karol E. Matzinger, M.D. 


Bucpen, Watrer, F., and Dewmonico, J. 
Ernest, Jr. Lower esophageal web. 7. 
Thoracic Surg., Jan., 1956, 77, 1-18. (From: 
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State University of New York, College of 
Medicine, Syracuse, N. Y.) 


The authors reviewed the problem of dysphagia 
apparently caused by a localized narrowing in the 
lower esophagus. The entity has previously been 
termed a “contractile esophageal ring” by Ingefinger 
and Kramer and a “lower esophageal ring” by 
Schatzki and Gary. Two cases are described in 
detail. 

Clinically the condition is usually characterized by 
the gradual onset of dysphagia which finally may 
become very severe. Roentgenologically, a short, 
concentric and “shelf-like” narrowing is present in 
the lower esophagus. It is constant in location. It 
may be missed when the esophagus is not distended 
with barium since it does not produce any significant 
obstruction to barium. Usually esophagoscopy fails 
to demonstrate the lesion. 

Both cases described had thoracotomies. At the 
time of surgery, leathery but pliable web-like pro- 
jections into the lumen were noted. The lesions were 
described as being definitely above the esophago- 
gastric junction. The esophageal lumen was nar- 
rowed to 3-5 mm. at the site of the lesions. Micro- 
scopic study of resected wedges of the ring showed 
that it consisted of circular smooth muscle covered 
by squamous epithelium. Some submucosal chronic 
inflammatory reaction was present. 

A method of surgical repair is discussed. Twelve 
figures including reproductions of roentgenograms 
and drawings of the web are included.—Pau/ C. 


Olfelt, M.D. 


FERNANDEZ, ORLANDO Lopez, MEDRANO, FIDEL 
AcuirRE, MEpRANO, OLGA AGuIRRE, and 
Comas, Mario De capo. Fisiopatologia de 
la extremidad inferior del esofago, en especial 
relacién con las hernias del hiatus. (Patho- 
logic physiology of the lower end of the 
esophagus, in special relation with hiatus 
hernias.) Arch. Hosp. Universitario, Habana, 
July-Aug., 1955, 7, 283-292. (From: Instituto 
del Radium y Hospital Mercedes, Habana, 
Cuba.) 


The lower extremity of the esophagus exhibits 
certain anatomic and physiologic patterns which are 
different from the remainder of the esophagus. The 
gastro-esophageal segment of expulsion is_ best 
studied by roentgenologic observation. The concept 
of the lower esophageal ring (described by Schatzki 
and Gary) is also largely a roentgenologic observa- 
tion. 

Knowledge of the normal anatomic and physio- 
logic properties of the lower esophagus is essential in 
interpreting pathologic alterations, especially those 
relating to hiatal insufficiency, sliding, para-esophag- 
eal and mixed hernias.—Charles M. Nice, fr., M.D. 


Vor. 76, No. 1 


RADIATION THERAPY 


MacLennan, W. Donatp. Some aspects of the 
problem of radionecrosis of the jaws. Proc. 
Roy. Soc. Med., Dec., 1955, 48, 1017-1022. 


This article constitutes a discussion of the subject 
in its broad aspects. It is recommended that the 
patient with radionecrosis of the jaws receive a high 
caloric diet. Pain should be controlled by removal 
of necrotic tissues, analgesic medication and surgical 
interruption of the pain pathways. Infection is to be 
combated by strict attention to oral hygiene and 
antibiotic therapy.— ames McCort, M.D. 


Braestrup, C. B., and Mooney, R. T. Cobalt 
60 protection design. Radiology, Dec., 1955, 
65, 884-891. (From: Physics Laboratory, 


Francis Delafield Hospital, New York, N. Y.) 


Although much information is available concern- 
ing cobalt 60 teletherapy shielding, data based on 
experience with completed installations, however, 
are limited, since cobalt teletherapy is a rather re- 
cent development. The authors present this report 
to give this supplementary information, — 

The shielding requirements for teletherapy units 
vary widely and depend on the degree of occupancy 
of nearby regions, orientation of the useful beam, the 
type of the equipment, and the weekly work load. 
These phases of the protection problem are discussed 
in detail. 

Protection surveys were made on four telecobalt 
installations which had been designed in accordance 
with the authors’ shielding specifications. Prelimi- 
nary scanning was made with Geiger counters to 
determine the locations of maximum radiation. 
Quantitative measurements were carried out at these 
locations with large condenser ionization chambers. 

It is of interest to note that at one installation 
measured stray radiation was found to be one-fifth 
the calculated amount. Although part of this differ- 
ence may have been due to attenuation by structural 
steel, there also’appeared to be in effect “narrow 
beam” attenuation. Calculated and measured values 
of the 90 degree scatter agreed closely. During clini- 
cal use of this equipment, the unattenuated beam 
was not pointed at the street; however, it was pos- 
sible to direct the beam toward the steps of a cathe- 
dral several hundred feet away. Measurements at 
400 feet gave a dose rate of 40 per cent of that cal- 
culated from the inverse square law. It was found 
also that the apparent absorption coefficient of air 
increased with distance. Problems related to pro- 
tection of three other units are discussed. 

Personnel monitoring for these previously dis- 
cussed instillations showed that the weekly exposure 
of technicians averaged less than 30 mr for usual 
treatment conditions. It appeared, therefore, that 
no other factor of safety needed to be included.— 


A. R. Watson, M. D. 
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RADIOISOTOPES 


Martuska, R. A., Haun, P. F., Carson, R. L., 
AvERBACH, S. H., and MENEE LY, G. R. The 
lymphatic drainage of silver-coated radioac- 
tive gold colloid following intrathoracic 
administration to pneumonectomized dogs. F. 
Thoracic Surg., Nov., 1955, 30, 525-530. 
(From: Research Laboratory, the Radioiso- 
tope Unit, Thayer VA Hospital, The Cancer 
Research Laboratories and the Departments 
of Surgery, Pathology, and Medicine, Van- 
derbilt University School of Medicine, Nash- 
ville, Tenn.) 


Intrabronchially administered radioactive colloidal 
gold (Au!) has been demonstrated in the regional 
mediastinal lymph nodes. It moves slowly, however, 
and its energy is largely expended by the time it 
appears in these nodes. Colloidal radioactive gold, 
when treated with silver nitrate and ascorbic acid 
retains its radiation characteristics but acts as a silver 
colloid by being rapidly absorbed into the regional 
lymphatics and lymph nodes when placed intra- 
bronchially. 

In this study, mongrel dogs were pneumonec- 
tomized following which silver-coated gold colloid 
was injected into the empty hemithorax in doses of 
II to 1§0 me at varying intervals postoperatively. 
The dogs were sacrificed from 2 to 44 days postinjec- 
tion. Representative lymph nodes were dissected, 
weighed and their radioactivity was determined 
with a Texas well counter. Nodes which were studied 
were the right bronchial, carinal, left bronchial, 
anterior superior mediastinal, right superior medi- 
astinal, left superior mediastinal, right supraclavicu- 
lar and left supraclavicular. 

The mediastinal lymph nodes exhibited significant 
quantities of the colloidal material by the second day. 
Those studied at later intervals did not show defi- 
nitely more gold, and the beta equivalent roentgen 
dose was calculated by determining only the radia- 
tion emitted after 48 hours. The mediastinal lymph 
nodes received the greatest amount of irradiation 
in all animals studied with only a rare hilar lymph 
node receiving significant amounts. 

Dogs in Group I received a dose of 40 mc or more 
and adequate irradiation was delivered to the ante- 
rior superior mediastinal lymph nodes in all of these 
animals. Seventy to go per cent of the right and left 
superior mediastinal lymph nodes were adequately 
exposed as well. 

Dogs in Group 11 were given less than 40 me and 
the anterior superior mediastinal lymph nodes were 
therapeutically irradiated in about 40 per cent of 
these subjects. 

Microscopic study revealed total necrosis of the 
lymph nodes and surrounding tissues, where the 
changes were most severe. In the areas which were 
less severely irradiated the nodal architecture was 
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partially preserved but the more sensitive elements 
were destroyed. 

The authors conclude that the parietal and medias- 
tinal pleurae in pneumonectomized dogs drain into 
the mediastinal lymph nodes. In normal dogs these 
nodes can be destroyed by the intrapleural instilla- 
tion of silver-coated radioactive colloidal gold. Nodes 
replaced by tumor tissue will probably not pick up 
enough of the colloidal material to be sterilized al- 
though small tumor emboli may be destroyed in this 
manner. 

Doses of 75 to 150 mc have been administered in 
the above described manner to patients undergoing 
pneumonectomy for bronchogenic carcinoma. The 
method has not been used for a sufficient time to 
permit analysis of the results. 

Tables give the doses received by each lymph node 
studied and photomicrographs show the histologic 
findings.—K. L. Krabbenhoft, M.D. 


KiayMan, ME vin I., and Branpsora, Lioyp. 
Clinical application of cobalt®°-labeled 
vitamin By urine test. New England fF. Med., 
Nov. 10, 1955, 257, 808-812. (From: Depart- 
ment of Medicine, University of Chicago, 


Chicago, III.) 


Schilling has demonstrated that orally adminis- 
tered cobalt®-labeled vitamin By is excreted in the 
urine by normal subjects. Patients with pernicious 
anemia likewise exhibit radioactivity in the urine, 
but only if normal gastric juice is administered simul- 
taneously. Such is not the case when water or boiled 
gastric juice is used. The normal and abnormal 
ranges of percentage excretion have been determined 
recently by Schilling. 

The authors’ method consisted of diluting 0.6 yc 
of radiocobalt with water to a volume of 100 cc. One 
cc. was then used as a standard to measure the radio- 
activity of the sample. The other 99 cc. were given 
to the patient. Two methods were employed to deter- 
mine the urine radioactivity. The direct method 
consisted of counting 2 cc. and 4 cc. samples with 
a well-type scintillation counter. A modification was 
then used for greater accuracy and consisted of 
rapidly concentrating the 24-hour urine collection 
and making 30-minute counts of 4 cc. aliquots and 
the standard. The estimates of standard error for the 
direct method varied from 15 per cent for 2 cc. 
samples to 9 per cent for 4 cc. samples. The concen- 
tration method showed an error of only 1.0 per cent. 

Insignificant values (less than 1.0 per cent) for 
the excretion of radioactive substances in the urine 
after the administration of cobalt®-labeled vitamin 
Biz were observed in patients with pernicious anemia 
and in those who had had gastrectomies. Three other 
cases revealed similarly low values. One of these had 
undergone a massive small bowel resection, the sec- 
ond had diffuse gastric carcinoma. and the third 
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remains unexplained but was thought to be in a la- 
tent period of pernicious anemia. 

Normal subjects excreted from 7-21 per cent of the 
ingested quantity of radioactive material. The 
equivocal values in the range of 1.0 to 2.6 per cent 
represent an indeterminate group in which the 
diagnosis is not clear. Greater statistical accuracy 
can be obtained by employing the concentration 
method which reduces the volume to be measured 
and prolongs the counting period.—K. L. Krabben- 
hoft, M.D. 


Crark, Dwicut E., and Rute, James H. 
Radioactive iodine or surgery in treatment of 
hyperthyroidism. 7.4.M.4., Nov. 5, 1955, 
759, 995-997. (Address: Dr. Clark, gso E. 
s9th Street, Chicago, III.) 


The authors’ criteria for the use of radioiodine 
(I!) in the treatment of hyperthyroidism are as 
follows: uncomplicated hy perthyroidism i in patients 
over forty years of age; recurrent or persistent hyper- 
thyroidism following thyroidectomy; hyperthyroid- 
ism complicated by some other concurrent disease; 
idiosyncrasies to antithyroid drugs; refusal to 
accept surgical therapy; or severe exophthalmos. 
Contraindications for I" therapy are as follows: un- 
complicated hyperthyroidism in patients under 
forty years of age; hyperthyroidism in children; 
large toxic nodular goiter; hyperthyroidism com- 
plicated by pregnancy and lactation; hyperthyroid- 
ism associated with a clinical solitary nodule; non- 
toxic goiter or nontoxic diffuse or simple goiter. 

In 628 hyperthyroid patients treated with I", 
520 or 82.8 per cent of the patients became euthy- 
roid. A total of 108, or 17.2 per cent developed 
varying degrees of hypometabolism. Complete 
remissions were obtained in 81.6 per cent of the 
628 patients after one or two doses of I'*', The results 
indicate that I'*' therapy has certain advantages 
over surgery in selected cases of thyrotoxicosis.— 
Henry F. Teufen, M.D. 


Tusis, MANUEL, and Bauer, Franz, with the 
technical assistance of THomas, H. Bruce, 
and Anperson, Vivian E. Serum [!*! frac- 
tionation in metastatic carcinoma of the thy- 
roid; the fate of endogenous radiothyroxine 
after I'! therapy. Cancer, Nov.—Dec., 1955, 
8, 1115-1121. (From: Radioisotope Unit, 
Wadsworth Hospital, Veterans Administra- 
tion Center, Los Angeles, and Departments 
of Radiology and Medicine, University of 
California, Los Angeles Medical Center, Los 
Angeles, Calif.) 


Six patients with thyroid carcinoma who had had 
total thyroidectomy and radical neck dissection, 
received therapeutic amounts of radioiodine for 
metastatic disease. Studies on uptake of iodine by 


— 
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the metastases, on the types of iodine-containing 
compounds formed, and on the effect of the radio. 
iodine therapy upon these findings, are described. 
Radioiodine was administered in doses of 25 to 100 
mc usually at monthly intervals, sometimes at inter- 
vals of several months. The demonstration of 
metastases by scanning techniques usually required 
intramuscular injection of 10 units of thyroid 
stimulating hormone (TSH) 24 hours prior to the 
administration of milicurie quantities of radio- 
iodine. After the administration of the therapeutic 
doses, plasma samples were taken at twenty-four 
hours and at frequent intervals thereafter for separa- 
tion of the iodine-containing fractions. Prior to 
treatment, thyroxine production by the metastatic 
disease following TSH was in the euthyroid or 
hyperthyroid range in several of the patients. After 
several therapeutic doses, thyroxine production be- 
came inhibited, even though iodine was still ac- 
cumulated. Only after heavier irradiation was the 
iodine-accumulating mechanism suppressed. A high 
proportion of a non-thyroxine protein-bound frac- 
tion was noted. Whether this unusual fraction is 
associated with carcinoma or with radiation damage 


is discussed.—R. Kenneth Loeffler, M.D. 


FELLINGER, K., HOrer, R., and Verrer, H. 
Die Reproduzierbarkeit kurzzeitiger Radio- 
joduntersuchungen. (Zugleich ein Beitrag zur 
klinischen Verwendung eines neuen radio- 
aktiven Jodisotops, J'.) (Reproducibility of 
short-timed radioiodine examinations; con- 
tribution to the clinical use of a new radio- 
active isotope Wien. Klin. Wehnschr., 
Sept. 16, 1955, 67, 712-714. (From: IT. Medi- 
zinische Universitatsklinik, Vienna, Austria.) 


Radioactive I'* may be used for daily thyroid 
function tests because its rapid disintegration (half- 
life given in this paper as being 138 minutes) leaves 
no significant .residue after twenty-four hours. [!** 
can be separated from its mother substance, tel- 
lurium'™®, by a relatively simple process. 

Technique. Te!* is available in a solution contain- 
ing 10 per cent sulfuric acid, 10 per cent phosphoric 
acid, and enough n/1o potassium permanganate to 
give it a pink color; a small amount of carrier 
substance, potassium iodide (KI!2’), is placed in this 
solution, and then n/1o oxammonium sulfate is 
added slowly until the pink color disappears; at this 
stage the freed I'** can be separated by distillation 
with n/100 sodium hyposulfite. 

The patient receives intravenously 100 ye ['%, 
diluted in 2 ml. of normal saline which contains also 
about 10 ug. carrier substance; and aliquot dose is 
placed in a glass phantom (corresponding to a 25 g. 
thyroid gland) immersed in a water container; for the 
next two hours, the activity is measured over the 
phantom, over the thyroid (every ten minutes), and 
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in seven blood samples, drawn at equal intervals. 
The instrument used was a scintillation counter with 
collimated 4X2.5 cm. thallium-activated sodium 
iodide crystal, located at 37 cm. from the skin, the 
phantom, or the plasma container, with interposed 
1.0mm. Pb filter, to stop the soft scatter. Standardi- 
zation with 10 ml. of a solution of 100 ue I'*, diluted 
in tap water to 10 per cent of the concentration used 
for the intravenous injection, or with 10 ml. of 
plasma, placed in a glass container on the crystal, 
resulted in such a geometry that 310° impulses/ 
min, were counted for one uc of ['*, 

Results. Six patients were subjected to these 
various procedures, and considerable variations 
were observed. The differences between thyroid 
uptake figures were at times as high as 60 per cent. 
This seems to be due to (1) variations in the daily 
food intake of iodine, and (2) the speed of distribu- 
tion of radioiodine between the body and the 
thyroid gland. 

In conclusion, the authors are in favor of perform- 
ing the iodine uptake test in twenty-four hours 
(i.e., with the longer lived I'*") because even though 
it gives only an average, this will be closer to the 
correct values than the otherwise speedier procedure 
with the short-lived I'*.—E. R. N. Grigg, M.D. 


TeR-Pocosstan, MIcHEL, and SHERMAN, AL- 
FRED I. Radioactive gold for the intracavi- 
tary treatment of carcinoma of the cervix. 
Radiology, Nov., 1955, 65, 779-783. (Ad- 
dress: Dr. Ter-Pogossian, 510 So. Kingshigh- 
way, St. Louis, Mo.) 


In radiation therapy of carcinoma of the cervix 
the dose contributed by the intercavitary radium is 
limited by the tolerance of the rectum, bladder, and 
the paracervical triangles. Accumulated experience 
places the tolerance of the bladder and rectum at 
about 6,000 r and that of the paracervical triangles 
at approximately, 9,000 r when the irradiation is 
protracted over a period of about four weeks. 

The authors have studied means of protecting 
these radiosensitive structures while delivering a 
higher dose of radiation to the parametria. They 
replaced the intravaginal radium by a radioactive 
gold pellet in a specially designed lead vaginal 
applicator. Au'®* was selected as the source because 
it emits a low energy gamma radiation, requiring 
less shielding than is necessary when radium is used. 
Since shielding of the radiation source is neither 
desirable nor practical in the vicinity of the intra- 
uterine sources, they used a standard uterine tandem 
loaded with radium. 

The use of such an applicator was found to be 
practical. Distribution of radiation superior to that 
obtained with radium alone is claimed. The dose 
delivered to various points by this procedure is 
shown at the top of the following page. 
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TaBLe I 


RADIATION DOSE TO VAGINA OF AVERAGE SIZE 


Vaginal Gold Plus 


Gold Intrauterine Radium 
(roentgens) 


(roentgens) 


Cervix -— From 10,000 (minimum) 


to 22,000 (maximum) 
Point “A” 


9,500 
Point “B” 3,000 4,500 
Rectum § ,000 6,000 
Bladder § ,000 6,000 
Vaginal 
mucosa 20 ,000 


22,000 


A model of this applicator is being designed. The 
need for very careful positioning of the applicator 
is stressed.—A. W. Sommer, M.D. 


CHRISTOPHERSON, WILLIAM M., and Bere, 
Harotp F. A histopathological study of 
lymph nodes irradiated with colloidal Au’. 
Cancer, Nov.—Dec., 1955, 8, 1261-1269. 
(From: Departments of Pathology and Sur- 
gery, University of Louisville School of 
Medicine and the Jewish Hospital Division 
of Louisville Medical Center, Louisville, 


Ky.) 


Fifty-nine female dogs received injections of from 
2 mc to 85 mc of radiogold into the right superior 
mammary gland. A total of 377 lymph nodes were 
obtained from one hour to twenty-five weeks after 
injection for histologic and radioautographic exami- 
nation. Damage was similar to that noted after other 
forms of irradiation, with early hyperemia and 
leukocytosis; followed by edema, endothelial swell- 
ing, thrombosis, and pyknosis and vacuolization 
of cells; with later necrosis and finally fibrosis. The 
distribution of gold tended to be patchy, with 
damage limited to the areas of concentration except 
when the greater quantites of radiogold were in- 
jected. Small intact areas were often observed in 
otherwise necrotic nodes. With doses of 50 mc and 
over, necrosis of the lymph nodes occurred more 
consistently, but slough of the injection site likewise 
was frequent. The relative distribution of gold 
among the lymph nodes of the axillary, latissimus 
dorsi, cervical, internal mammary, and mediastinal 
groups was likewise unpredictable. Fractionation of 
the dose into weekly injections increased the total 
amount of radiogold which could be given without 
local slough, but this did not result in increased 
diffuseness or severity of the nodal reactions. 

The inability to control distribution, or obtain 
uniformity, either among or within nodes, would 
appear to offer a major objection to this procedure 
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as a means of controlling metastatic cancer in 
regional lymph nodes.—R. Kenneth Loeffler, M.D. 


CHEMOTHERAPY 


Devik, Finn, and Lorne, Francis. The effect 
of cysteamine, cystamine and hypoxia on 
mortality and bone marrow chromosome 
aberrations in mice after total body roentgen 
irradiation. Acta radiol., Sept., 1955, 44, 243- 
248. (From: Institute of General and Ex- 
perimental Pathology, University of Oslo, 
Oslo, Norway.) 


Cysteine has been shown to protect against radia- 
tion induced chromosome aberrations in both plant 
and animal marrow studies. Cysteamine and 
cystamine have been proposed as possibly more 
effective than cysteine in this respect. 

The authors experimentally subjected 154 mice to 
1,100 r and 110 mice to 200 r total body irradiation 
following administration of these drugs. In the first 
group death was the index of damage and in the 
second group chromosome aberrations in the bone 
marrow were evaluated quantitatively. In both 
series the chemical compounds showed a protective 
effect which was increased when hypoxia was in- 
duced prior to and continued during the exposure. 
There was no demonstrable difference between the 
three chemicals in their protective effects Arch H. 
Hall, M.D. 


MISCELLANEOUS 


Rirvo, Max, D’Anaio, Giutio J., and Ruopes, 
Ivan E. Radiation hazards to nonradiolo- 
gists participating in x-ray examinations. 
¥.4.M.A., Jan. 7, 1956, 760, 4-10. (Address: 
Dr. Ritvo, 416 Marlborough St., Boston, 
Mass.) 


Associated with the increased use of various 
sources and types of radiation in clinical medicine, 
there is evidence of a rising incidence of radiation 
injuries in nonradiologists who employ roentgen 
methods of diagnosis routinely. Deleterious effects 
of small amounts of radiation on the skin, hemato- 
poietic system, and the gonads may not be recog- 
nized for protracted periods of time and the change 
may be so insidious as to foster a false sense of se- 
curity resulting in continuation of poor safety precau- 
tions and ultimately serious damage to the individual. 

There is no antidote for overexposure. Skin changes 
range from a transitory erythema to atrophy and 
scarring with development of highly malignant, 
therapy resistant, squamous cell carcinoma which 
metastasizes early and widely. The hematopoietic 
effect may vary from a mild anemia to aplasia of the 
bone marrow or to the development of leukemia. The 
exact dose that will produce these changes is not 
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known. Exposure to the gonads can lead to impaired 
fertility or sterility and possibly to gene mutation. 
This latter change is a non-threshold phenomenon 
as there is no established dose level which must be 
attained before mutations are affected and below 
which no change occurs. A recent study indicates 
the progeny of radiologic specialists have a signifi- 
cantly higher proportion of congenital malformations 
than those of nonradiologic physicians. 

Measurements of radiation dosage to various parts 
of the body during cystourethrography, angio- 
cardiography, arteriography, and similar procedures 
performed by nonradiologic physicians in their 
daily practices have been done using pocket dosime- 
ters and ionization chambers. An analysis of the re- 
sults demonstrates that poor safety habits by this 
group of physicians were the greatest single factor in 
the production of overexposure, and that dramatic re- 
duction in the amount of radiation received could 
be achieved by minor changes in technique. The 
changes made were principally avoidance of the 
primary emergent beam, an awareness of the danger, 
and use of distance to reduce possible exposure. A 
second means of reducing the radiation exposure was 
the use of cones and filters, leaded shields, and 
properly constructed and installed equipment. 

The responsibility for education and enforcement 
of safety regulations must be assumed by the radiol- 
ogist with emphasis of facts that radiation can be 
safely used for clinical diagnostic and therapeutic 
work if proper precautions are observed. These fac- 
tors assume a position of increasing importance as 
the various atomic energy programs are developed 
and will serve to prevent much needless suffering 


and loss of life-—R. B. Connor, M.D. 


FerLazzo, G., NicHoison, T., Jacosson, A., 
and Busuman, M. Radiation hazard evalu- 
ation and control in hospitals. Radiology, 
Dec., 1955, 65, 892-902. (Address: G. Fer- 
lazzo, 766 Irving Ave., Syracuse 10, N. Y.) 


This article evaluates the radiation hazard and 
control in the Memorial Center in New York, N. Y., 
and represents a study covering a period of several 
years. The scope of radiological protection as de- 
termined by hospital requirements is discussed, and 
data pertinent to the location and degree of radia- 
tion hazards that may be encountered in hospitals 
employing both “old” and “new” methods of radia- 
tion diagnosis, therapy and research are presented. 

The type of personality the medical physicist 
should have is brought out, particularly in his role 
as ““watchdog”’ for radiation hazards and in his con- 
tacts with patients, physicians, nurses, hospital 
administrators and other hospital personnel. 

The cost of the radiation evaluation and control 
as it is carried out in this department is discussed.— 


Donald N. Dysart, M.D. 
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Evans, Titus, C. Protection measures in a 
university. Radiology, Dec., 1955, 65, 875- 
883. (Address: Radiation Research Labora- 
tory, State University of Iowa, Iowa City, 
Iowa.) 


In a university, ionizing radiation from numerous 
sources, being used in many departments, by men of 
varying background, constitutes a real protection 
problem. The author presents his conclusions, based 
on his experience at the University of Iowa, and his 
correspondence with others. 

The formation of a local University Radioisotope 
Committee is the first step, with representation of 
the various departments concerned with the use and 
procurement of radioactive materials and other 
sources of ionizing radiation. One or more of the 
members must be approved for radioisotope procure- 
ment. The Committee’s scope, responsibilities, and 
plan of action must be decided upon, and one member 
designated as the liaison between the Committee and 
the individual users. The protection measures em- 
ployed should protect the individual, the university, 
and the state, and yet not seriously interfere with 
research or teaching. The importance of the in- 
dividual user’s responsibility for his own and fellow 
workers’ safety must be stressed. 

The details of the protective measures at the Uni- 
versity of Iowa are presented. The requirements that 
all radioisotope users wear film badges and that all 
prospective users have a physical examination and 
blood studies done have caused considerable discus- 
sion, but these regulations have been maintained.— 


C. L. Stevenson, M.D. 


Parker, H. M. Radiation protection in the 
atomic energy industry; a ten-year review. 
Radiology, Dec., 1955, 65, 903-911. (Address: 
Hanford Works, Richland, Wash.) 


The progress made in radiation protection in the 
atomic energy industry in the past ten years is re- 
viewed and some of the foreseeable problems of the 
next decade are considered. The early radiation pro- 
tection organizations were under medical leadership, 
but this leadership soon passed to a group of scien- 
tists (chiefly physicists) versed in the scientific 
problems involved and with enough general knowl- 
edge of biologic and medical procedures to realize 
when and how expert assistance was needed. 

The development of radiation detection instru- 
ments and mechanical devices for handling radio- 
active materials without exposure to radiation beams 
has been satisfactory. Far less successful have been 
the development of mechanical devices, which pre- 
vent the spread of radioactive contamination, and 
the development of satisfactory protective clothing. 
Establishment of standards for radiation protection 
is becoming increasingly complex. 

There were no cases of serious Overexposure to 


1956 
r in 

ect 

on 

yme 

gen 

Ex- 

slo, 

dia- 

lant 

and 
10re 
e to 3 

ion 

irst 

the 

one 

oth 

ive 

in- 

ire. 

the 

H. 

ES, 
lo- 

ns. 

SS! 

yn, 

us 

ne, 
ion 
ren 

cts 

to- 

ge 
se- 

al. 

es 
nd 

t, 

ch 

ic 

he 

he 

ot 


214 


radiation at the Hanford Works during the ten 
year period. The accepted annual exposure to gamma 
radiation is 15 r but the self-imposed control at the 
Hanford Works is 3 r per year. Average annual 
exposure has been far below this. 

The atomic energy industry started safely with 
considerable investment in radiation protection and 
it can be safely continued. Foreseeable hazards in 
external radiation can be controlled with comparative 
ease and internal deposition is also controllable. The 
fundamental problems in radiation protection re- 
main unchanged. The author believes that the next 
decade will see substantial reduction in the release 
of effluents to the atmosphere and some progress in 
control of in-plant contamination, but it appears 
unlikely that absolute success will be achieved in 


either field.—Harold C. Hamilton, M.D. 


Bew ey, D. K. Fluorescent badges for use dur- 
ing fluoroscopy. Acta radiol., Nov., 1955, 44, 
434-436. (From: Physics Department, Ham- 
mersmith Hospital, London, England.) 


The standard film badges and pocket ionization 
chambers have the disadvantage that they only give 
the amount of radiation received and do not warn 
the bearer when the intensity of the rays received 
reaches a dangerous level. 

For this reason, the author has devised a badge 
for use during fluoroscopy, which is a combination 
of self luminous material as a standard patch with a 
piece of fluoroscopic screen which fluoresces at about 
the same intensity when being irradiated at about 
200 mr/hr. of scattered roentgen rays generated at 
about 80 kv. The self luminous patch of the badge 
provides a useful criterion of dark room adaptation. 
The fluoroscopic screen portion appears brighter 
than the other patch when being subjected to greater 
dose rates. This makes it possible for the observer 
to estimate roentgen ray intensities at the time they 
are being received. Several types of badges are illus- 
trated.—Richard E. Kinzer, M.D. 


Marswak, Ricuarp H., Newsurcer, RoBert 
A., and Ettasopu, Joan. Skeletal lesions 
following internally administered radium. 
¥.A.M.A., Jan. 7, 1956, 760, 41-44. (Address: 
Dr. Eliasoph, 112 Hoyt St., Stamford, Conn.) 


A case illustrating the late effects of internally 
administered radium is described. Radium is de- 
posited primarily in the skeletal structures, especially 
in the actively growing portions of bones, and changes 
are therefore most pronounced in these sites. These 
alterations consist of destructive and _ reactive 
changes, bone deformities, fractures, and, possibly, 
development of bone neoplasm. They are charac- 
terized by coarsened trabeculae distorted by areas of 
rarefaction and associated patchy sclerosis about 
the periphery of the translucent areas producing a 
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moth-eaten appearance of the affected bones. The 
changes are seen most frequently in the alveolar 
crests, the ends of long bones, the metacarpals, 
metatarsals, and phalangeal bones. In the shafts of 
long bones there are frequently longitudinal areas 
of decreased density producing a streaked appear- 
ance. In the skull, diffuse demineralization with 
focal areas of rarefaction is seen. The teeth frequently 
show a striking change by resorption of the dentine 
and secondary destruction of the enamel allowing 
the pulp to become visible which produces the 
characteristic “‘pink tooth.” 

The pathogenesis of these osseous changes is poorly 
understood but appears to be a form of aseptic 
necrosis associated with local vascular damage by the 
short range but high energy alpha particles emitted 
during the distintegration of radium. The beta 
particles and gamma rays dissipate their energies at 
greater distances over a larger volume of tissue and 
therefore are not as likely to produce significant 
local damage. 

There may be a wide variation in individual sus- 
ceptibility to internally administered radium and 
generally the larger the dose of radium, the greater 
is the severity of the acute and chronic effects, but 
it is interesting to note that the incidence of radia- 
tion osteitis and neoplasia is about the same in all 
patients.—R. B. Connor, M.D. 


Looney, B., and Cotopzin, Martin. 
Late follow-up studies after internal deposi- 
tion of radioactive materials. 7.4.M.2., Jan. 
7, 1956, z60, 1-3. (From: Radioisotope 
Laboratory, U. S. Naval Hospital, National 
Naval Medical Center, Bethesda, Md.) 


The need for defining the safe levels of internally 
administered radioelements has been accentuated 
by rapid expansion in the use of radioactive isotopes 
in clinical medicine. An excellent source of material 
for studying this problem is found in the large num- 
bers of former employees of luminous-dial watch 
factories, persons having been given oral and in- 
travenous radium preparations for medicinal pur- 
poses, and patients who have been given thorotrast 
in connection with diagnostic roentgenologic proce- 
dures. 

Internally administered radium is deposited pri- 
marily in the skeletal system and may cause exten- 
sive damage characterized by destructive and reac- 
tive bone changes, increased fragility and fractures, 
and development of bone neoplasms. These are late 
manifestations and should be considered in the 
diagnosis of bone lesions of the middle and older 
age groups. In 78 patients recently evaluated, 28 
former luminous-dial workers and 50 given radium 
for medicinal purposes, 13 malignant bone tumors 
were found. 

Thorium is taken up by the reticuloendothelial 
system and studies indicate that all of this material 
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remains in the body of the patient throughout the 
entire life. The major sites of deposition are the 
liver, spleen, bone marrow, and to a lesser extent 
the lungs and adrenals. A smal! number of leukemias, 
primary hepatic tumors, hematologic disorders, and 
minor skeletal changes have been found in studies of 
this group of patients. 

On the basis of the late osseous and soft tissue 
changes found in patients having received radio- 
elements internally, long-term follow-up studies on a 
large number of these people are indicated for ac- 
curate evaluation of clinical changes that may result 
from the deposition of radioactive substances in the 
body. The findings of such a study may define more 
precisely the safe levels of radioelements in the body 
and further determine if the number and type of 
possible disorders are significant in terms of possible 
clinical diagnostic and therapeutic procedures that 
may be of benefit to the patients.—R. B. Connor, 


M.D. 


Looney, W. B. Late effects (twenty-five to 
forty years) of the early medical and indus- 
trial use of radio-active materials; their rela- 
tion to the more accurate establishment of 
maximum permissible amounts of radio- 
active elements in the body. Part I. ¥. Bone 
& Foint Surg., Dec., 1955, 37-4, 1169-1187. 
(From: United States Naval Hospital, Na- 
tional Naval Medical Center, Bethesda, Md.) 


This is the first of a three part study of the late 
effects of internally deposited radioactive materials 
in individuals who had received radium for medical 
purposes and those who had been employed in the 
luminous dial painting industry. Radium salts had 
been administered for medical disorders from 1915 to 
1930 on the belief that radium relieved pain, acti- 
vated enzymes, and that it reduced blood pressure. 
Watch dials were painted with material containing 
radium, mesothorium, and radioactive thorium from 
1915 until safety measures were taken about 1925 to 
1927. Bone tumors and skeletal changes have occurred 
1§ to 30 years after ingestion of radioactive materials. 

Radium is considered to be dispersed throughout 
the body very quickly. Most of it is eliminated dur- 
ing the first week, and within a matter of months 90 
to 99.9 per cent of the radium is eliminated. From 
90 to 97 per cent of that which is eliminated is elim- 
inated in the feces, and 3 to 10 per cent Is excreted in 
the urine. 

Estimates of the amount of radium remaining in 
the body may be made in four ways: 

(1) Collection of the breath radon and assuming 

a certain radon to total body radium ratio. 
(2) Radium can be detected by external measure- 
ments with a scintillation counter. This is the 
most reliable method and results are accurate 
to about § to 10 per cent. 
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(3) Estimates of the radium body content may 
be made by radiochemical analysis of the 
excreta. The sensitivity of this method is 
comparable to methods (1) and (2) in chronic 
cases. 

(4) Estimates of the radium in the body may be 
made by determining the radium content in 
bone specimens or bone biopsies. 

The most practical and reliable method of a deter- 
mination of radium remaining in the body is by ex- 
ternal counting and collecting of expired air from 
the patient. 

The manner in whlch radium is deposited in the 
body was studied by serially sectioning entire bones. 
Autoradiographs were made and studied in relation 
to the histological sections. Radium was found in 
small areas of high focal concentration, irregularly 
distributed in both compact and cancellous bone. 
Only a small percentage of the Haversian systems 
and interstitial lamellae had appreciable concen- 
trations. The small areas of marked radium con- 
centration probably had many times the average 
concentration for the entire skeleton and the values 
for the various bones. 

The histopathologic changes which are most im- 
portant diagnostically are: 

(1) The formation of an atypical osseous tissue in 

the trabecular spaces of cancellous bone. 

(2) Well differentiated areas of destruction in 
compact bone. 

Studies in mice following radium injections showed 
the most spectacular change to be a dense atypical 
bone in the metaphysis which was produced by the 
proliferation of spindle cells, forming a dense fibrous 
tissue. Calcification in this fibrous tissue formed the 
atypical osseous tissue, which was also found to a 
lesser degree in the shafts of the long bones and in 
the vertebrae. These changes were accompanied by 
the disappearance of osteoblasts, swelling and de- 
generation of cartilage cells, and death of most of 
the osteocytes. Repair began along with the destruc- 
tive effects of radium, and in the lower dose ranges 
reversible changes occurred so that in a matter of 
months normal bone was found on histologic exami- 
nation. 

As a result of these observations, it is considered 
that radium deposited in the skeleton usually 
initiates a sequence of events which produce patho- 
logic changes. These are probably the result of many 
intermediate factors such as trauma, damage to 
blood supply, hormonal imbalance, decreased bone 
repair, and increased bone destruction from other 
causes. Some of the destructive changes may be the 
result of the inability of bone to maintain normal 
repair.—Yohn F. Weigen, M.D. 


Rep, J. Doucias, Brooks, James, W., Ham, 
T., and Evans, Everetr Ipris. 
The influence of x-radiation on mortality 
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following thermal flash burns: The site of 
tissue injury as a factor determining the type 
of invading bacteria. 4nn. Surg., Nov., 1955, 
142, 844-850. (From: Department of Micro- 
biology and Surgical Research Laboratories, 
Department of Surgery, Medical College of 
Virginia, Richmond, Va.) 


The authors investigated the effects at 4,200~7,000 
feet from the hypocenter of 20 kt. explosion. The 
experimental animals were dogs—three groups of 20 
each. One group received radiation only, the second 
group flash burn only and the third group a com- 
bination of radiation and flash burn. Thermal burns 
extended to 20 per cent of the body area and were 
deep second degree. Total body x-radiation was 
administered at 1,000 kvp., 200 cm. distance to a 
total of 100 r measured in air. 

The animals exposed only to x-radiation or ther- 
mal burns had a good survival rate: 100 per cent in 
the first instance and go per cent in the second. The 
group exposed to combined thermal burn and x- 
radiation showed 25 per cent mortality. 

Blood cytologic and bacteriologic studies were 
made at frequent intervals. The incidence of positive 
cultures in animals irradiated only was negligible. 
In those subjected to irradiation plus burn or those 
subjected to burn only the incidence of positive 
blood cultures was high. The invading organisms 
were streptococci and micrococci of low virulence. 
The authors attribute the higher death rate in those 
animals both burned and irradiated to the depleted 
body defense mechanism (evidenced in part by leuko- 
penia). The article contains two charts, two graphs 
and a bibliography.—P. B. Parsons, M.D. 


Miter, and Kennepy, R. J. X-ray 
attenuation in lead, aluminum, and concrete 
in the range 275 to 525 kilovolts. Radiology, 
Dec., 1955, 65, 920-925. (Address: W. Miller, 
Naval Research Laboratory, National Bu- 
reau of Standards, Washington, D. C.) 


The attenuation of a roentgen ray beam is modified 
by the contribution of radiation scattered in the 
absorber. The scattering contribution depends on 
the irradiated area and on the solid angle subtended 
by the detector at the absorbers. The limiting case 
of a small irradiated area and a small detector solid 
angle is referred to as “good” or “‘narrow beam” 
geometry; “poor” or “broad beam” geometry implies 
that the irradiated area or the detector solid angle is 
large. In protection studies the term “broad beam” 
is used when both the irradiated area and the detec- 
tor solid angle are large enough so that any further 
increase in either would not affect the attenuation. 
When the Compton effect contributes to the absorp- 
tion mechanism, the attenuation per unit thickness 
under broad beam conditions is less than with a 
narrow beam. The build-up factor is the ratio of 


Abstracts of Radiological Literature 


Jury, 1956 


penetrations under broad- and narrow-beam geom- 
etries for a given thickness of absorber. 

The attenuation curves obtained in broad- and 
narrow-beam geometries for lead, aluminum and 
concrete at 275, 325, 425 and 525 kv. are presented 
and the method by which these results were obtained 
is described. The build-up factor in lead at ten 
half-value layers varies from 1.5 at 275 kv. to about 
3 at 525 kv. The build-up factors for aluminum are 
much greater than those for lead, e.g., approximately 
7 to 1§ at ten half-value layers, depending on the 
energy. The broad-beam curves for concrete were 
estimated by applying the build-up factors obtained 
for aluminum to the measured narrow-beam attenu- 
ation curves for concrete.—Harold C. Hamilton, M.D. 


ScHREK, Rosert. Cinemicrographic observa- 
tions and theoretical considerations on reac- 
tions of lymphocytes to x-rays. Radiology, 
Dec., 1955, 65, 912-919. (Address: VA Hos- 
pital, Hines, Ill.) 


Previous studies have shown that irradiated lym- 
phocytes, after a latent period, undergo lobulation 
and death. The author has repeated this work, using 
a new cinemicrographic apparatus and additional 
information regarding the morphology and death of 
irradiated "and nonirradiated lymphocytes is pre- 
sented. 

In this study, a suspension from the rabbit thymus 
was irradiated, incubated, and photographed with 
time-lapse cinemicrography. After a short latent 
period, there developed in the irradiated lymphocyte 
one or more minute intranuclear vacuoles. Suddenly 
the cell and its nucleus began to change in shape. The 
cell became highly irregular and lobulated and the 
nucleus showed one or more large vacuoles sur- 
rounded by dark rings of chromatin. The vacuole 
or vacuoles ruptured, with the formation of horse- 
shoe-shaped crescentic, and hemispheric chromatin 
masses and the development of a pyknotic, frag- 
mented nucleus. Nonirradiated lymphocytes suffered 
the same degenerative changes, although the onset 
of degeneration was greatly delayed. The duration 
of degeneration was approximately the same in both 
the irradiated and the nonirradiated cell. 

The hypothesis is proposed that radiosensitive 
cells have a specific reversible anabolic-catabolic 
reaction of desoxyribonucleic acid (DNA). The 
synthesis is controlled by an enzyme RE, which is 
radiosensitive. Destruction of RE by irradiation 
inhibits synthesis and results in the progressive deg- 
radation of DNA. The author believes that protec- 
tion against radiation may depend on (a) inhibition 
of inactivation of RE (by cysteine), (b) inhibition 
of the degradation-synthesis reaction of DNA (by 
low temperature), or replacement of RE (by spleen 
shielding). There is some indication that RE is an 
adenosinetriphosphatase or other phosphatase in 


the nucleus.—/. Ralph Watson, M.D. 
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